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Abstract
M.V.K. Sivakumar and Faust in G n o u m o u . 1987.
Agroclimatology of West Africa: Burkina Faso.
In format ion Bul let in no. 23. Patancheru, A.P.
502324, India: Internat ional Crops Research Inst i-
tute for the Semi -Ar id Trop ics .
In Burk ina Faso, where 90% of the popu la t ion
depends upon subsistence agr icu l tu re for its l iveli-
hood, both the amount and d is t r ibu t ion of rainfal l
dur ing the g row ing season marked ly de te rmine the
agr icul tural product iv i ty . In th is s tudy, the tempora l
variabi l i ty in rainfal l over Burk ina Faso is descr ibed
at di f ferent scales: annual , seasonal , mon th ly , and
decadal. Rainfall dependabi l i ty is exp la ined us ing
probabi l i ty analysis of decadal totals. Mon th l y
means of max imum and m in imum air tempera ture
are used to compute the probabi l i t ies of tempera-
tures exceeding def ined threshold levels. S imp le
water balance models are used to descr ibe the vari-
at ion in available so i l -mois ture s torage and wate r -
a v a i l a b i l i t y p e r i o d s fo r d i f f e r e n t l o c a t i o n s .
Appl ica t ions of the analysis of c l imat ic data in c rop
planning are presented.
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Foreword
This r e p o r t on the a g r o c l i m a t o l o g y of Burkina Faso is the
t h i r d i n a s e r i e s planned by ICRISAT. The f i r s t r e p o r t on
Niger was published in 1980 and the second on Mali in 1984.
We hope t h i s r e p o r t w i l l prove as u s e f u l as the e a r l i e r ones
to s c i e n t i s t s , agencies, and planners working to improve
a g r i c u l t u r a l p r o d u c t i o n i n A f r i c a .
ICRISAT's e f f o r t s i n improving a g r i c u l t u r e are focused
on the semi-arid t r o p i c s (SAT). Low and v a r i a b l e crop
p r o d u c t i o n p r i m a r i l y owing t o e r r a t i c r a i n f a l l are
c h a r a c t e r i s t i c of t h i s r e gion. Most of the r a i n f a l l s i n a 
r e l a t i v e l y s h o r t r a i n y season. The aim of ICRISAT's
Resource Management Program includes developing s u i t a b l e
technology f o r s o i l and water management f o r these areas i n
a three-way approach: (1) assessment of the s o i l , water,
and c l i m a t i c resources of the various e c o l o g i c a l regions of
the SAT; (2) i d e n t i f i c a t i o n of the major p h y s i c a l ,
b i o l o g i c a l , and socioeconomic processes t h a t make up farming
systems of the SAT; (3) i n v e s t i g a t i o n s of the means by which
these processes can be p u r p o s e f u l l y managed.
The t r o p i c s — e s p e c i a l l y the SAT—owing to the p e c u l i a r
d i s t r i b u t i o n o f the n a t u r a l resources o f s o i l and c l i m a t e ,
c a l l f o r s p e c i f i c cropping systems and farming systems
technology. Assessment and i n t e r p r e t a t i o n of the n a t u r a l
resources, p a r t i c u l a r l y those r e l a t e d t o water i n
agronomically r e l e v a n t terms, t h e r e f o r e , assume a s p e c i a l
s i g n i f i c a n c e . W e b e l i e v e t h a t such q u a n t i f i c a t i o n w i l l
a s s i s t i n developing a r e l e v a n t technology and help i n i t s
t r a n s f e r .
At ICRISAT, in cooperation w i t h the n a t i o n a l programs
and i n t e r n a t i o n a l agencies, we have created a r a i n f a l l data
bank f o r Botswana, Burkina Faso, Chad, E t h i o p i a , I n d i a ,
Malawi, M a l i , Niger, Senegal, Thailand, and the B r a z i l i a n
n o r t h e a s t . We are e n l a r g i n g the data bank f u r t h e r w i t h data
from areas c u r r e n t l y unrepresented. M e t e o r o l o g i c a l data
r e l a t i n g t o e v a p o t r a n s p i r a t i o n are also being c o l l e c t e d .
This s e r i e s of r e p o r t s on a g r o c l i m a t o l o g y r e f l e c t s our
r e c o g n i t i o n of the c o n t i n u i n g need to share the i n f o r m a t i o n
to help plan the food p r o d u c t i o n in an area of the w o r l d





Agroclimatology of West Africa: Burkina Faso
M.V.K. Sivakumar and Faustin Gnoumou*
Introduction
B u r k i n a Faso ( f o r m e r l y Upper V o l t a ) i s a l a n d l o c k e d c o u n t r y t h a t
s t r e t c h e s across 274 000 km2 in the Sahelo-Sudanian C l i m a t i c Zone of
West A f r i c a . The co u n t r y l i e s between 6°W t o 2° 30'E and between 9° t o
15°N. I t i s wedged between s i x o t h e r c o u n t r i e s : M a l i , N i g e r , I v o r y
Coast, Ghana, Togo, and Benin. The h i g h p o p u l a t i o n d e n s i t y (25
i n h a b i t a n t s km"2), lack of n a t u r a l energy resources, poor i n d u s t r i a l
development, and low a g r i c u l t u r a l p r o d u c t i v i t y are r e s p o n s i b l e f o r i t s
low per c a p i t a p r o d u c t i v i t y . A g r i c u l t u r e accounts f o r t w o - f i f t h s o f
t h e Gross N a t i o n a l P r o d u c t o f B u r k i n a Faso. S u b s i s t e n c e f a r m i n g i s
c a r r i e d out i n about 90% o f the c u l t i v a t e d area.
The assessment and i n t e r p r e t a t i o n of t h e a v a i l a b i l i t y of n a t u r a l
r e s o u r c e s i n a g r o n o m i c a l l y r e l e v a n t t e r m s i s a n i m p o r t a n t a c t i v i t y
t h a t could a i d crop p l a n n i n g . For example, t h e amount and d i s t r i b u t i o n
o f r a i n f a l l , the d u r a t i o n o f the r a i n y p e r i o d , h i g h p o t e n t i a l - e v a p o -
t r a n s p i r a t i o n r a t e s , and the v a r i a b i l i t y i n the s o i l and i t s water-
h o l d i n g c a p a c i t y are t h e dominant f e a t u r e s t h a t should r e c e i v e care-
f u l c o n s i d e r a t i o n .
I n t h e p r e s e n t s t u d y , a d e s c r i p t i o n o f t h e r a i n f a l l v a r i a b i l i t y
i n Burkina Faso i s attempted through the a n a l y s i s o f annual, seasonal,
monthly, and decadal (10-day) t o t a l s . The s e a s o n a l i t y of r a i n f a l l and
i t s d e p e n d a b i l i t y a r e d e s c r i b e d t h r o u g h t h e p r o b a b i l i t y a n a l y s i s o f
r a i n f a l l c a r r i e d o u t o n a d e c a d a l b a s i s . C l i m a t i c w a t e r - b a l a n c e
s t u d i e s were c a r r i e d out using decadal r a i n f a l l as i n p u t t o the s o i l -
m o i s t u r e storage and e s t i m a t e d e v a p o t r a n s p i r a t i o n as w i t h d r a w a l . The
a p p l i c a t i o n o f t h i s a n a l y s i s i n crop p l a n n i n g i s a l s o described.
Physiography
The r e l i e f o f B u r k i n a Faso i s m a i n l y f l a t , w i t h an average a l t i t u d e o f
about 300 m. The h i g h e s t p o i n t is at Teninkourou (749 m) in the south-
w e s t , near t h e j u n c t i o n o f t h e b o r d e r s o f M a l i , I v o r y Coast, and
Burkina Faso, w h i l e t h e lowest a l t i t u d e s occur in the south. The
* P r i n c i p a l A g r o c l i m a t o l o g i s t , I C R I S A T S a h e l i a n C e n t e r f N i a m e y ,
a n d C h i e f , D i v i s i o n o f A g r o m e t e o r o l o g y , A G R H Y M E T C e n t e r , B . P .
N i a m e y , N i g e r ; r e s p e c t i v e l y .
N i g e r ;
1 1 0 1 1 ,
nature o f the rocks and t h e m o r p h o l o g i c a l h i s t o r y p e r m i t t h e d i s t i n c -
t i o n o f two l a r g e t o p o g r a p h i c a l r e g i o n s — t h e l a r g e peneplain and the
sandstone massif ( E d i t i o n s Jeune A f r i q u e 1975). The peneplain extends
over t h r e e - f o u r t h s o f t h e c o u n t r y w i t h i s o l a t e d h i l l o c k s here and
t h e r e . The sandstone m a s s i f , l o c a t e d i n s o u t h w e s t B u r k i n a Faso, i s a 
very e l e v a t e d and uneven r e g i o n .
Soils
Generally the s o i l s o f Burkina Faso are very poor i n n u t r i e n t e l e -
ments. I n 55% o f t h e s o i l s s t u d i e d by UNDP-FAO (1980), t h e o r g a n i c
m a t t e r c o n t e n t was l e s s t h a n 1 % w h i l e i n 29% o f t h e s o i l s , t h e o r g a n i c
m a t t e r c o n t e n t v a r i e d f r o m 1 % t o 2%, and was g r e a t e r t h a n 2 % i n o n l y
16% o f t h e cases. I n about 7 1 % o f t h e s o i l s o f B u r k i n a Faso, t h e
t o t a l n i t r o g e n was l e s s t h a n 0.06%. The s o i l s a r e v e r y poor i n
phosphorus. I n about 93% of the s o i l s s t u d i e d , t h e P2O5 was l e s s than
0.06%. The w a t e r - s o l u b l e phosphorus was l e s s t h a n 30 ppm. The s o i l s
are mostly poor in exchangeable potassium.
The n a t u r e o f s o i l s i n B u r k i n a Faso i s r e l a t e d t o t h e e a r l y
o r i g i n of t h e u n d e r l y i n g rocks w i t h the s u r f a c e eroded through a long
p e r i o d o f t i m e . I n t h e s o i l s map o f A f r i c a p u b l i s h e d by FAO-UNESCO
(1977), t h e s o i l s o f B u r k i n a Faso have been c l a s s i f i e d i n t o 1 0 m a j o r
types (Fig. 1). L u v i s o l s are the most dominant, f o l l o w e d by Regosols.
I n t h e w e s t e r n r e g i o n , C a m b i s o l s a r e more f r e q u e n t . The o t h e r s o i l
t y p e s i n c l u d e A c r i s o l s , F l u v i s o l s , R e g o s o l s , L i t h o s o l s , A r e n o s o l s ,
V e r t i s o l s , P l a n o s o l s , and N i t o s o l s .
Vegetation
I n B u r k i n a Faso, t h e n a t u r a l v e g e t a t i o n c o n s i s t s m a i n l y o f s t e p p e s ,
savannahs, s p a r s e woodlands, or more o f t e n , a c o n t i n u o u s or d i s -
c o n t i n u o u s graminaceous c o v e r . A c c o r d i n g t o E d i t i o n s Jeune A f r i q u e
(1975), c e r t a i n f a c t o r s make i t hard t o e x a c t l y d e l i n e a t e t he zones of
v e g e t a t i o n : a r e l i e f t h a t i s n o t w e l l d e f i n e d , r a i n f a l l t h a t v a r i e s
g r a d u a l l y from one c l i m a t i c zone to another, predominance of secondary
f o r m a t i o n s a r i s i n g from t h e decomposition o f the p r i m a r y v e g e t a t i o n .
I n t h e S a h e l i a n Zone, w h i c h c o v e r s t h e r e g i o n n o r t h o f 14°N,
s e v e r a l s p e c i e s o f A c a c i a , Z i z i p h u s m a u r i t i a n a , Adansonia d i g i t a t a ,
and s e v e r a l o t h e r t r e e species are very common. I n the Sudanian Zone,
which covers a l a r g e p a r t of Burkina Faso, Acacia sp and other t h o r n y
bushes a r e r e p l a c e d g r a d u a l l y b y o t h e r p l a n t s such a s Butyrospermum
p a r k i i and P a r k i a b i g l o b o s a .
The Sudano-Guinean Zone covers t h e southwestern p a r t of Burkina
Faso. Wooded savannahs and f o r e s t s a r e t h e main f e a t u r e s o f t h e
landscape. B e r l i n i a sp, F i c u s sp, P a p i l i o n a c e a e , f e r n s , palm t r e e s ,
and species o f th e Pandanaceae f a m i l y are common.
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Agriculture and Animal Husbandry
The a g r i c u l t u r a l s e c t o r i s t h e d o m i n a n t s e c t o r o f B u r k i n a Faso's
economy. The m a j o r i t y o f Burkina Faso's p o p u l a t i o n i s r u r a l . P r a c t i -
c a l l y a l l a g r i c u l t u r e i n B u r k i n a Faso i s r a i n f e d . About 9 % o f t h e
l a n d or 2.6 m i l l i o n ha is c u l t i v a t e d each year (FAO 1981). The b a s i c
food crops—sorghum, m i l l e t , and m a i z e — a c c o u n t f o r 82% o f t h e c u l t i -
vated area and 80% of t h e p r o d u c t i o n .
I n the n o r t h e r n regions o f Burkina Faso, w i t h l e s s e r r a i n f a l l and
sandy s o i l s , m i l l e t i s the dominant crop. Elsewhere, sorghum i s the
p r i n c i p a l subsistence crop and is grown on 1.05 m i l l i o n ha (FAO 1981).
I n g e n e r a l , m i l l e t i s c u l t i v a t e d o n s h a l l o w s o i l s w i t h steep slopes o r
o n poor s o i l s where sorghum cannot b e grown. Y e t , i n t h e Mossi
r e g i o n , m i l l e t and sorghum are grown i n a s s o c i a t i o n on the same piece
of l a n d . In t h e r e g i o n bounded by Hounde, Ouahigouya, Diapaga, and
Tenkodogo i n c e n t r a l B u r k i n a Faso, t h e peasant f a r m e r s grow some
c o t t o n and groundnut besides c e r e a l s . Taking t h i s r e g i o n as a whole,
sorghum and m i l l e t would occupy 65-85% o f t h e c u l t i v a t e d l a n d .
According t o Savonnet (1976), i n the Fada N'Gourma and Kaya d i s t r i c t s ,
t h e f a r m e r s d e v o t e 10-15% o f t h e i r f i e l d s t o g r o u n d n u t and bambara
groundnut f o r which t h e l i g h t s o i l s are s u i t a b l e . I n f a v o r a b l e areas
w i t h such l i g h t s o i l s , the groundnut p l o t s are u s u a l l y l a r g e . I n the
r e g i o n s o f Ouagadougou and Kaya, r i c e f i e l d s occupy 2.5% o f t h e
c u l t i v a t e d area. But t h e y i e l d s v a r y g r e a t l y depending upon t h e
e f f i c i e n t c o n t r o l o f water i n t h e lowland areas.
I n t h e r e g i o n s o u t h o f 11°N l a t i t u d e , yams ar e v e r y p o p u l a r on
t h e sandy s o i l s around Leo and Gaoua. Yams and beans a r e t h e c h i e f
products exported from t h i s r e g i o n (Savonnet 1976). In t h e southwest,
around Banfora, i n a d d i t i o n t o t h e t r a d i t i o n a l food crops, yam, maize,
and r i c e c o n s t i t u t e t h e cash c r o p s because o f t h e b e t t e r p h y s i c a l
e n v i r o n m e n t . Towards t h e n o r t h , beyond Bobo-Dioulasso, t h e Bobo
p e o p l e s p e c i a l i z e i n g r o w i n g g r o u n d n u t , yam, sesamum, and c o t t o n .
Around Solenzo, the farmers p r e f e r to grow c o t t o n .
The p r o d u c t i o n l e v e l s of subsistence as w e l l as commercial a g r i -
c u l t u r e vary depending upon the r a i n f a l l (amount, d u r a t i o n , and d i s -
t r i b u t i o n d u r i n g the r a i n y season), nature o f t h e s o i l s (depth, water-
h o l d i n g c a p a c i t y , and t e x t u r e ) , a v a i l a b i l i t y o f l a n d , c u l t u r a l t e c h -
niques, and the basic h a b i t s of the l o c a l people. The r a i n f a l l , which
i s low and h i g h l y i r r e g u l a r i n d i s t r i b u t i o n , makes a g r i c u l t u r e and
animal husbandry throughout the c o u n t r y s u s c e p t i b l e to the vagaries of
droughts. Even in the c e n t r a l and the southern Burkina Faso, where t h e
r a i n f a l l i s h i g h and t h e r a i n y season l o n g , t h e r i s k o f d r o u g h t
e x i s t s . Moreover, the farmers are always weary about the s h o r t s p e l l s
o f drought, i n t e r s p e r s e d w i t h v i o l e n t r a i n s t o r m s t h a t f o l l o w sowing,
r e s u l t i n g i n heavy l o d g i n g o f t h e s t a n d i n g crops.
The general p r a c t i c e of burning t h e bushes, which helps c l e a r the
l a n d , makes the s o i l s u s c e p t i b l e t o wind e r o s i o n d u r i n g the d r y season
and to water e r o s i o n at the s t a r t of t h e r a i n y season.
The lack o f adequate t o o l s , w e l l adapted t o t h e s o i l type and t o
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t h e t y p e o f j o b t o b e c a r r i e d o u t , l i m i t s t h e area t h a t can b e
p o t e n t i a l l y c u l t i v a t e d b y t h e f a r m e r s . A number o f s o c i o l o g i c a l
f a c t o r s a l s o l i m i t the scope f o r i n n o v a t i o n e q u a l l y , r e s u l t i n g i n low
y i e l d s and meager incomes.
The lack of i n t e g r a t i o n of a g r i c u l t u r e and animal husbandry in a 
f a r m i n g systems set-up is a major l i m i t i n g f a c t o r . According to FAO
(1979), t h e l i v e s t o c k s e c t o r c o n t r i b u t e s 27.3% t o t h e GDP o f t h e
c o u n t r y . The number o f c a t t l e i n B u r k i n a Faso i n 1979 was e s t i m a t e d a t
2.7 m i l l i o n head, and of g o a t s and sheep t o g e t h e r , 4.5 m i l l i o n head.
The share of ruminants ( c a t t l e , sheep, goats, and camels) in the t o t a l
l i v e s t o c k p o p u l a t i o n i s about 89% (Jahnke 1982). Stock r a i s i n g i s
c a r r i e d o u t i n t h e t h i n l y p o p u l a t e d area o f t h e n o r t h and t h e e a s t
although a l a r g e - s c a l e program has been s t a r t e d to redevelop l i v e s t o c k
p r o d u c t i o n i n t h e west o f t h e c o u n t r y (Church 1985). I t i s e s t i m a t e d
t h a t a t o t a l o f 14.5 m i l l i o n h a are used f o r p a s t u r i n g l i v e s t o c k
throughout the c o u n t r y (Savonnet 1976).
One of the c r u c i a l problems of l i v e s t o c k p r o d u c t i o n (Jahnke 1982)
i s t h a t l i v e s t o c k i s c o n c e n t r a t e d i n t h e areas w i t h t h e l o w e s t eco-
l o g i c a l p o t e n t i a l . A v a i l a b i l i t y o f n a t u r a l bush-grass f o d d e r , t h e
dominant feed f o r c a t t l e d u r i n g most o f the year, i s o f t e n l i m i t e d i n
t h e a r i d areas. A s more and more l a n d i s used f o r c r o p p i n g i n t h e
s e m i - a r i d areas, l i v e s t o c k are excluded from year-round g r a z i n g . How-
e v e r , s t u b b l e s and c r o p r e s i d u e s are p r o v i d e d a s f e e d . I n d r o u g h t
y e a r s , t h e l a c k o f w a t e r c o u p l e d w i t h s h o r t a g e s o f f e e d l e a d t o a n
o v e r a l l r e d u c t i o n i n t h e l i v e s t o c k p o p u l a t i o n s . T r y p a n o s o m i a s i s ,
c a r r i e d b y t s e t s e f l i e s , a d v e r s e l y a f f e c t l i v e s t o c k p r o d u c t i v i t y i n
s o u t h e r n B u r k i n a Faso and in many o t h e r areas of t h e c o u n t r y making




The general m e t e o r o l o g i c a l s i t u a t i o n i n West A f r i c a i s i n f l u e n c e d b y
t h r e e permanent c e n t e r s o f h i g h p r e s s u r e or a n t i c y c l o n e s : t h e f i r s t
over the A t l a n t i c around the Azores c a l l e d the Azores A n t i c y c l o n e , the
second over North A f r i c a (Libya-Sudan) c a l l e d the Saharan A n t i c y c l o n e ,
and the t h i r d over South A t l a n t i c around St. Helene c a l l e d the South-
ern Hemisphere A n t i c y c l o n e . Burkina Faso, s i t u a t e d deep in c o n t i n e n t a l
A f r i c a , i s not i n f l u e n c e d d i r e c t l y b y the Azores A n t i c y c l o n e but the
movement and the weakening or s t r e n g t h e n i n g of the Saharan and South-
e r n Hemisphere A n t i c y c l o n e s i n f l u e n c e s t h e a t m o s p h e r i c c i r c u l a t i o n
over the country.
The a i r masses over t h e r e g i o n are c o n t r o l l e d b y t h e c e n t e r o f
a c t i o n , t h e o r i g i n , and t h e d i f f e r e n t c h a r a c t e r i s t i c s f o l l o w i n g t h e
predominance o f e i t h e r o f t h e two a i r f l u x e s a f f e c t i n g the r e g i o n — t h e
d r y a i r f l u x o r Harmattan f l o w i n g from the n o r t h e a s t t o the east due
to the predominance of the Saharan a n t i c y c l o n e (hot d u r i n g the day and
c o o l a t n i g h t ) , and t h e m o i s t a i r f l u x o r monsoon, f r o m t h e s o u t h w e s t
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t o t h e s o u t h , due t o t h e predominance o f t h e S o u t h e r n Hemisphere
A n t i c y c l o n e . The zone s e p a r a t i n g t h e two f l o w s or t h e I n t e r T r o p i c a l
Convergence Zone (ITCZ) o s c i l l a t e s n o r t h - s o u t h d u r i n g t h e year.
The passage o f t h e p e r t u r b a t i o n s associated w i t h t h e p o l a r f r o n t
over the Mediterranean and North A f r i c a may lead to t h e breakdown of
t h e v a s t Saharan A n t i c y c l o n e f a v o r i n g t h e passage o f a l o w p r e s s u r e
t r o u g h l e a d i n g t o t h e monsoon t h a t does n o t pass beyond a c e r t a i n
l a t i t u d e . I t i s t h i s s i t u a t i o n , which i s r e s p o n s i b l e f o r the thunder-
storms t h a t may be produced over these regions in February/March.
When s i m i l a r s i t u a t i o n s are produced i n t h e middle o f t h e r a i n y
season and the Southern Hemisphere A n t i c y c l o n e passes w i d e l y over t h e
c o n t i n e n t , e x c e p t i o n a l l y l o n g and heavy r a i n s o c c u r , l e a d i n g t o t h e
r a p i d s w e l l i n g o f r i v e r s and f l o o d i n g . The s w e l l i n g o f t h e r i v e r
Senegal and t h e i n u n d a t i o n o f Kayes i n August 1958 a r e examples o f
such a s i t u a t i o n .
Climatic zones in Burkina Faso
The c l i m a t i c zones of B u r k i n a Faso a r e :
• A S o u t h e r n S u d a n i a n Zone ( a b o v e 1000 mm mean a n n u a l
r a i n f a l l ) c o v e r i n g t h e r e g i o n s s o u t h o f 1 1 ° 3 0 ' N
c h a r a c t e r i z e d b y r a i n f a l l f o r h a l f o f t h e y e a r and a 
r e l a t i v e l y low t empera tu re t h roughou t t he year .
• A C e n t r a l N o r t h Sudan i an Zone (be tween 1000 mm and 650 mm
i s o h y e t s ) c o v e r i n g the r eg ions s i t u a t e d between 11° 30 ' and
14°N l a t i t u d e where t h e wet season does n o t exceed 6 months.
• A N o r t h e r n or S a h e l i a n Zone (be low 650 mm i s o h y e t ) c o v e r i n g
t h e r e g i o n s n o r t h o f t h e 1 4 t h p a r a l l e l w i t h a s h o r t r a i n y
season, c o n s i d e r a b l e v a r i a b i l i t y i n t h e r a i n f a l l d i s t r i b u -
t i o n , s e v e r e d r o u g h t due t o h i g h e v a p o t r a n s p i r a t i o n ,
and h i g h d a i l y and annual t e m p e r a t u r e .
Data Availability
The long-term d a i l y r a i n f a l l data a v a i l a b l e f o r 130 l o c a t i o n s i n
Burkina Faso (Table 1) s u p p l i e d t o us by I n s t i t u t Francais de
Recherche S c i e n t i f i q u e pour l e Developpement en Cooperation (ORSTOM)
were updated t o 1983 i n c o o p e r a t i o n w i t h t h e N a t i o n a l M e t e o r o l o g i c a l
Services of t h e Government of Burkina Faso. The g e o g r a p h i c a l l o c a t i o n s
of t h e s t a t i o n s are shown in F i g u r e 2. The data were entered i n t o t h e
ICRISAT computer system (VAX 11/780) and v e r i f i e d .
Monthly average maximum and minimum temperature data f o r dura-
t i o n s v a r y i n g from 32 to 53 years f o r seven s y n o p t i c s t a t i o n s p r o v i d e d
by t h e M e t e o r o l o g i c a l Services of t h e Government of Burkina Faso, were







M o n t h l y average s o l a r r a d i a t i o n , t e m p e r a t u r e s , r e l a t i v e h u m i d i t y ,
and w i n d speed f r o m 1969 t o 1981 f o r t h e c o m p u t a t i o n o f t h e Penman
p o t e n t i a l e v a p o t r a n s p i r a t i o n (PE) were made a v a i l a b l e f o r e i g h t l o c a -
t i o n s b y t h e M e t e o r o l o g i c a l S e r v i c e s o f t h e Government o f B u r k i n a
Faso. These d a t a were used t o compute P E f o r use i n w a t e r - b a l a n c e
s i m u l a t i o n f o r the e i g h t l o c a t i o n s .
Annual Rainfall
The mean an n u a l r a i n f a l l i n B u r k i n a Faso i s shown i n F i g u r e 3. The
i s o h y e t s more or l e s s r u n p a r a l l e l , r e f l e c t i n g t h e d o m i n a t i n g
i n f l u e n c e o f t h e n o r t h - s o u t h movement o f t h e ITCZ on t h e r a i n f a l l
p a t t e r n s across t he country. The mean annual r a i n f a l l exceeds 1000 mm
on t h e w e s t e r n s i d e of t h e S o u t h e r n Sudanian Zone, s o u t h of 11° 30'N
l a t i t u d e c o v e r i n g t h e r e g i o n c o m p r i s i n g o f Orodara, B a n f o r a , Bobo-
D i o u l a s s o , Sideradougou, K a m p t i , Gaoua, and B a t i e . I n t h e extreme
s o u t h a t N i a n g o l o k o , t h e mean a n n u a l r a i n f a l l r e c o r d e d i s 1284 mm,
the h i g h e s t in the country. However, t h e eastern s i d e of t h e Southern
Sudanian Zone c o v e r i n g the r e g i o n east of Diebougou, Honde c o m p r i s i n g
Leo, Po, Zabre, and Pama d i f f e r s f r o m t h e w e s t e r n s i d e i n t h a t t h e
mean annual r a i n f a l l i s l e s s than 1000 mm. These d i f f e r e n c e s i n the
i s o h y e t a l p a t t e r n s in Burkina Faso, as in the case of Niger (Sivakumar
e t a l . 1980) and M a l i (Sivakumar e t a l . 1984), may b e due t o t h e
g r e a t e r a m p l i t u d e and t h e r e f o r e s w i f t e r passage o f t h e ITCZ i n t h e
east than in the west, and due to h a b i t u a l l a r g e - s c a l e convergence.
In t h e C e n t r a l N o r t h Sudanian Zone s i t u a t e d between 11° 30' and
14°N l a t i t u d e , c o v e r i n g a l a r g e p a r t o f t h e c o u n t r y , the mean annual
r a i n f a l l ranges from 500 mm to 1000 mm w i t h t h e r a i n f a l l decreasing as
one moves n o r t h . I n t h e S a h e l i a n Zone n o r t h o f 14°N l a t i t u d e , t h e
mean annual r a i n f a l l i s below 500 mm.
The annual r a i n f a l l i n Burkina Faso v a r i e s c o n s i d e r a b l y from year
t o year, a very common c h a r a c t e r i s t i c i n the s e m i - a r i d t r o p i c s . Even
i n the Southern Sudanian Zone, where the mean annual r a i n f a l l i s the
h i g h e s t i n t h e c o u n t r y , t h e i n t e r y e a r v a r i a t i o n s a r e l a r g e . I n o r d e r
t o d e p i c t t h e v a r i a t i o n i n t h e an n u a l r a i n f a l l o f B u r k i n a Faso, n i n e
l o c a t i o n s w i t h database c o v e r i n g 1920-84 have been chosen. The choice
o f t h e s e l o c a t i o n s was based o n t h e need t o c h a r a c t e r i z e t h e n a t u r e o f
v a r i a t i o n i n t h e a n n u a l r a i n f a l l i n t h e S a h e l i a n , t h e C e n t r a l N o r t h
Sudanian, and t h e Southern Sudanian Zones.
The an n u a l r a i n f a l l a t D o r i i n t h e S a h e l i a n Zone (14° 2'N) f r o m
1920 t o 1984 i s shown i n Figure 4. The lowes t annual r a i n f a l l o f 244
mm was recorded in 1926 w h i l e t h e h i g h e s t annual r a i n f a l l in t h e past
65 y e a r s was 784 mm, r e c e i v e d in 1953. At Kaya, l o c a t e d at 13° 6'N
l a t i t u d e i n the C e n t r a l North Sudanian Zone, t h e mean annual r a i n f a l l
i s 696 mm. The i n t e r a n n u a l v a r i a t i o n s a t Kaya (Fig. 5) show t h a t f l u c -
t u a t i o n s o f an n u a l r a i n f a l l around t h e mean r e f l e c t no p e r i o d i c i t y .
Dedougou (12° 28'N), Ouagadougou (12° 22'N), and Fada N'Gourma (12°
2'N) a r e more o r l e s s l o c a t e d o n t h e same t r a n s e c t i n t h e C e n t r a l
N o r t h Sudanian Zone. However, t h e v a r i a t i o n i n t h e a n n u a l r a i n f a l l
( F i g s . 6-9) i s n o t s i m i l a r a t t h e t h r e e l o c a t i o n s . For example, a t






i n g 1922-52, o n l y 3 years recorded annual r a i n f a l l below 800 mm (Fig.
6). However, at Fada N'Gourma d u r i n g t h e same p e r i o d ( F i g . 8) t h e r e
were s e v e r a l y e a r s when t h e annu a l r a i n f a l l decreased below 700 mm.
C o n v e r s e l y a t Fada N'Gourma, t h e annual r a i n f a l l d u r i n g 1951-64 was
c o n s i s t e n t l y above t h e mean r a i n f a l l o f 863 mm w h i l e a t Dedougou
d u r i n g t h e c o r r e s p o n d i n g p e r i o d , 4 y e a r s r e c o r d e d r a i n f a l l below
n o r m a l . S i m i l a r l y , Bobo-Dioulasso (11° 10'N) and Leo (11° 6'N) are
l o c a t e d a pproximately on the same l a t i t u d e but the r a i n f a l l p a t t e r n s
at these two l o c a t i o n s are not s i m i l a r (Figs. 9 and 10). During 1925-
35, t h e r a i n f a l l a t Bobo-Dioulasso was above t h e n o r m a l r a i n f a l l o f
1111 mm. However, a t Leo (normal r a i n f a l l 981 mm) d u r i n g t h e same
p e r i o d , the r a i n f a l l p a t t e r n was d i f f e r e n t . The lowest annual r a i n -
f a l l a t Bobo-Dioulasso was r e c o r d e d i n 1921 w h i l e a t Leo t h e l o w e s t
r a i n f a l l of 625 mm was recorded in 1978. Comparison of annual r a i n f a l l
at Banfora (Fig. 11) and Gaoua (Fig. 12), both l o c a t e d in the Southern
Sudanian Zone, a l s o r e v e a l s d i f f e r e n c e s i n the temporal d i s t r i b u t i o n
o f r a i n f a l l .
I n the r a i n f a l l p a t t e r n s shown f o r the nine l o c a t i o n s i n Figures
4-12, t h e decrease i n t h e mean annu a l r a i n f a l l d u r i n g 1969-79 was
q u i t e c o n s i s t e n t across the l o c a t i o n s except at Ouagadougou. Extended
p e r i o d s o f e i t h e r above- o r below-normal r a i n f a l l f o r p e r i o d s other
than 1969-79 were also e v i d e n t at some l o c a t i o n s but were not consis-
t e n t across l o c a t i o n s , f o r example, above normal r a i n f a l l d u r i n g 1952-
66 at D o r i , d u r i n g 1951-64 at Fada N'Gourma, and d u r i n g 1922-41 at
Ouagadougou; w h i l e r a i n f a l l was below normal d u r i n g 1944-54 a t Gaoua,
and d u r i n g 1939-49 at Banfora.
To v e r i f y the i n f l u e n c e of the decreased r a i n f a l l d u r i n g 1969-79,
o n t h e l o n g - t e r m average, t h e p e r i o d f r o m 1920 t o 1984 f o r t h e n i n e
s t a t i o n s d e s c r i b e d above was d i v i d e d i n t o 1920-50 and 1951-84, and
monthly and annual averages were computed f o r the t h r e e p e r i o d s , i.e.,
1920-84, 1920-50, and 1951-84. The r e s u l t s shown in Table 2 i n d i c a t e
no c o n s i s t e n t changes in the computed means across the nine l o c a t i o n s .
However, Dedougou, Bobo-Dioulasso, Banfora, and G a o u a — a l l l o c a t e d in
the western end of the Northern and Southern Sudanian Zones—showed
lower mean annual r a i n f a l l d u r i n g the p e r i o d 1951-84 as compared w i t h
t h e o t h e r two p e r i o d s . The decrease i n mean annu a l r a i n f a l l d u r i n g
1951-84 from the mean of 1920-50 was in excess of 100 mm at Dedougou
and Gaoua. For t h e o t h e r f i v e l o c a t i o n s , i . e . , D o r i , Fada N'Gourma,
Leo, Kaya, and Ouagadougou, the mean annual r a i n f a l l d u r i n g 1951-84
was h i g h e r . These data show t h a t the averages computed f o r the most-
recent years could vary from the previous averages depending upon the
l o c a t i o n , b u t a g e n e r a l i z e d s t a t e m e n t r e g a r d i n g decreased n o r m a l
r a i n f a l l i n Burkina Faso as a whole cannot be v a l i d .
A s shown i n Table 3 f o r s e l e c t e d l o c a t i o n s i n B u r k i n a Faso, t h e
maximum and t h e minimum r a i n f a l l r e c o r d e d a r e q u i t e v a r i a b l e . For
example, a t B a t i e , a l o c a t i o n i n t h e S o u t h e r n Sudanian Zone, t h e
minimum r a i n f a l l recorded i s lower than the maximum recorded a t D j i b o




Table 2. F l u c t u a t i o n s of average monthly and annual r a i n f a l l (mm) dur-
i n g t h r e e p e r i o d s (1) 1920-84, (2) 1920-50, and (3) 1951-84 f o r n i n e
s t a t i o n s i n Burkina Paso.
























































































































































































































































































































































































Tab le 3 . Maximum and minimum annual r a i n f a l l and c o e f f i c i e n t o f v a r i a -
t i o n (CV) a t s e l e c t e d l o c a t i o n s i n Bu rk i na Faso.
S t a t i o n











D j i b o
Markoye












































Tab le 4 . Frequency d i s t r i b u t i o n and i m p o r t a n t s t a t i s t i c s o f annua l
r a i n f a l l d a t a f o r 130 s t a t i o n s i n Bu rk i na Faso.










T o t a l











Mean annual r a i n f a l l : 831 mm
Standard d e v i a t i o n : 189 mm
CV: 23%











Maximum r a i n f a l l : 1284 mm
Minimum r a i n f a l l : 406 mm
Range: 878 mm
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The mean annual r a i n f a l l p a t t e r n s i n the d i f f e r e n t c l i m a t i c zones
o f B u r k i n a Faso when v i e w e d i n t h e f o r m o f f r e q u e n c y d i s t r i b u t i o n
(Table 4) show a l a r g e s t a n d a r d d e v i a t i o n and a h i g h c o e f f i c i e n t of
v a r i a t i o n (CV). The mean annual r a i n f a l l f o r t he country as a whole i s
831 mm w i t h a CV of 23%. About 55% of t h e 130 s t a t i o n s i n v e s t i g a t e d
f a l l i n the frequency c l a s s of 800-1200 mm.
Seasonal Rainfall
The movement of humid a i r s t a r t s in the southwest (Gaoua, Banfora, and
Bobo-Dioulasso r e g i o n s ) , e x t e n d s t o t h e e a s t , and t o t h e s o u t h e a s t
(Pama and Diapaga r e g i o n s ) . I n t e r m i t t a n t r a i n s occur i n A p r i l and
become r e g u l a r i n June. I t causes w i d e s p r e a d r a i n f a l l and l o c a l
r a i n s t o r m s , w h i c h t h e n move w e s t w a r d f r o m t h e e a s t ( E d i t i o n s Jeune
A f r i q u e 1975).
The b e g i n n i n g and t h e end of t h e r a i n y season may be d i s t i n g u i s h -
e d f r o m t h e peak p e r i o d b y t h e more v i o l e n t , s h o r t b u t heavy
r a i n s t o r m s , and gusts of wind reaching 120 km h - 1. In the beginning of
t h e r a i n y season, t h e i m p a c t o f t h i s r a i n f a l l and t h e r u n o f f t h a t
r e s u l t s from i t erode the s o i l , a l r e a d y made bare by the bush f i r e .
Viewed i n t e r m s o f t h e w a t e r a v a i l a b i l i t y f o r a g r i c u l t u r e , t h e
r a i n f a l l occurrences i n the country can b e c l a s s i f i e d b r o a d l y i n t o a 
p r e h u m i d p e r i o d , t h e wet season, and a p o s t h u m i d p e r i o d . T h i s i s
f o l l o w e d by a dry season t h a t extends from October to A p r i l . Based on
t h e p r o b a b i l i t y o f o c c u r r e n c e o f 1 0 m m o f r a i n f a l l i n 2 c o n s e c u t i v e
decades, the r a i n f a l l data d u r i n g the year f o r each s t a t i o n i n Burkina
Faso were d i v i d e d i n t o d r y season ( p r o b a b i l i t i e s l e s s t h a n 16%),
p r e r a i n y o r p o s t r a i n y season ( p r o b a b i l i t i e s f r o m 16% t o 45%), and
r a i n y season ( p r o b a b i l i t i e s exceeding 46%). The seasonal d i s t r i b u t i o n
o f r a i n f a l l a t d i f f e r e n t l o c a t i o n s i n B u r k i n a Faso i s g i v e n i n Table
5. The r a i n f a l l r e c e i v e d d u r i n g t h e r a i n y season v a r i e s f r o m 356 mm at
Markoye in the Sahelian Zone to 1165 mm at Niangoloko in the Southern
Sudanian Zone.
The r a i n f a l l p a t t e r n d u r i n g t h e r a i n y season i n B u r k i n a Faso
( F i g . 13) f o l l o w s c l o s e l y t h e p a t t e r n shown e a r l i e r f o r mean annu a l
r a i n f a l l (Fig. 3). As i n most of the s e m i - a r i d areas, over 80% of the
annual r a i n f a l l is r e c e i v e d d u r i n g a s h o r t r a i n y season c o v e r i n g 3-5
months (May to September) across t h e country emphasizing the monomodal
nature o f the r a i n f a l l .
The l e n g t h o f t h e r a i n y season i n B u r k i n a Faso ( F i g . 14) v a r i e s
according t o the l a t i t u d i n a l p o s i t i o n o f a given l o c a t i o n . I n the
S a h e l i a n Zone, t h e r a i n y season i s s h o r t and v a r i e s u p t o 120 days.
I n t h e C e n t r a l N o r t h Sudanian Zone, t h e l e n g t h o f t h e r a i n y season
v a r i e s f r o m 120 t o 160 days w h i l e i n t h e S o u t h e r n Sudanian Zone i t
v a r i e s from 160 to 220 days depending upon the p o s i t i o n of a l o c a t i o n ,
i . e . , on t h e e a s t e r n or w e s t e r n end. For example at Farako-Ba (11°
6'N), l o c a t e d on t h e w e s t e r n s i d e of t h e S o u t h e r n Sudanian Zone, t h e
l e n g t h of t h e r a i n y season is 190 days w h i l e at Po (11° 10'N) on t h e
eastern side i t i s 170 days.
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Tab le 5 . Seasonal r a i n f a l l d i s t r i b u t i o n (mm) in Bu rk ina Faso.
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Tab le 5 c o n t i n u e d .
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Tab le 5 con t i nued •
























Tangh in -Dassour i





T i e b e l e
T i k a r e
Tiogo

























































































































































1 6 . 1
14.9




























































Figure 13. Mean r a i n f a l l (mm) d u r i n g r a i n y season i n Burkina Faso.
Figure 13. P l u v i o m e t r i e moyenne (mm) au cours de la saison des p l u i e s
au Burkina Faso.
Figure 14. Length of the r a i n y season (days) in Burkina Faso.
Figure 14. Duree de la saison des p l u i e s ( j o u r s ) au Burkina Faso.
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Monthly Rainfall
The mean monthly r a i n f a l l and annual r a i n f a l l along w i t h the standard
d e v i a t i o n , c o e f f i c i e n t o f v a r i a t i o n (CV), maximum and minimum
r a i n f a l l , and t h e range o f r a i n f a l l r e c o r d e d each month have been
computed from the d a i l y r a i n f a l l data f o r a l l the l o c a t i o n s i n Burkina
Faso. The r e s u l t s o f t h i s a n a l y s i s are presented i n Appendix I .
The m o n t h l y r a i n f a l l p a t t e r n s a r e d i f f e r e n t f o r each c l i m a t i c
zone o f B u r k i n a Faso. The maximum r a i n f a l l i n t h e s o u t h and i n t h e
center i s r e c e i v e d i n J u l y , August, and September, and i n t h e n o r t h i n
J u l y and August. The decrease i n t h e r a i n f a l l f r o m s o u t h t o n o r t h i s
q u i t e s t e a d y i n t h e e a s t e r n h a l f o f t h e c o u n t r y . But i t changes i n
t h e w e s t e r n h a l f , i n p a r t i c u l a r i n t h e c e n t r a l west, due t o t h e
presence o f r e l a t i v e l y h i g h mountains and i n regions more t o the west
due to Bobo-Dioulasso and Banfora plateaus and wooded v a l l e y s of V o l t a
N o i r e .
Even a t a g i v e n l o c a t i o n , t h e m o n t h l y r a i n f a l l v a r i e s f r o m year
t o y e a r . As shown i n Appendix I , t h e CV o f m o n t h l y r a i n f a l l i s v e r y
l a r g e d u r i n g t h e d r y and p r e h u m i d p e r i o d s . D u r i n g t h e r a i n y season
the CVs a r e , as can be expected, lower w i t h J u l y and August r e c o r d i n g
t h e l o w e s t CV. The l a r g e range o f m o n t h l y r a i n f a l l even a t l o c a t i o n s
such a s B a t i e i n t h e Southern Sudanian Zone p r o v i d e s e v i d e n c e t o t h e
wide v a r i a b i l i t y i n r a i n f a l l t h a t i s a c h a r a c t e r i s t i c o f t h e country.
The monthly r a i n f a l l d i s t r i b u t i o n i n Burkina Faso v a r i e s w i t h the
l a t i t u d i n a l p o s i t i o n o f the l o c a t i o n due t o the dominating i n f l u e n c e
o f t h e ITCZ. The d i s t r i b u t i o n o f m o n t h l y r a i n f a l l i s shown i n F i g u r e
15 f o r s i x l o c a t i o n s — B a t i e , Gaoua, Po, Ouagadougou, Kaya, and
M a r k o y e — s p r e a d f r o m 9° 53'N to 14° 38'N l a t i t u d e s . At B a t i e , t h e
r a i n f a l l i s w e l l d i s t r i b u t e d w h i l e i n l o c a t i o n s n o r t h o f P o (11°
10'N), r a i n f a l l i n August shows a pronounced peak. Markoye s i t u a t e d i n
t h e Sahelian Zone shows the i n f l u e n c e of the northernmost movement of
the ITCZ w i t h low r a i n f a l l i n a l l months w i t h the e x c e p t i o n of 134 mm
in August.
Probability Estimates of Rainfall
R a i n f a l l data, i n the form o f simple a r i t h m e t i c averages, p r o v i d e , a 
broad d e s c r i p t i o n f o r g e n e r a l i z e d a p p l i c a t i o n . The annual, seasonal,
and monthly r a i n f a l l p a t t e r n s i n Burkina Faso described above present
an average p i c t u r e of water a v a i l a b i l i t y but averages tend to conceal
t h e t r u e phenomena o f b i o l o g i c a l i m p o r t a n c e b y masking i n t e r y e a r
f l u c t u a t i o n s . For example, the q u a n t i t y of r a i n f a l l received over a 
p e r i o d of t i m e at a p a r t i c u l a r l o c a t i o n gives a general i n d i c a t i o n of
i t s s u f f i c i e n c y f o r crop needs.
O f t e n t h e s u r v i v a l o f a c r o p depends upon t h e r e l i a b i l i t y o f
r e c e i v i n g a s p e c i f i c amount of r a i n f a l l f o r a s h o r t i n t e r v a l . Knowl-
edge o f r a i n f a l l e s t i m a t e s i n a given geographical r e g i o n enables t h e
development of s u i t a b l e s t r a t e g i e s f o r a g r i c u l t u r a l p l a n n i n g and im-
p l e m e n t a t i o n . I n d e t e r m i n i n g r a i n f a l l p r o b a b i l i t i e s , f i t t i n g a mathe-
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Figure 17. P r o b a b i l i t y (%) of
r e c e i v i n g 10 mm or more of
p r e c i p i t a t i o n d u r i n g a) 11-20 May;
b) 21-30 June; c) 21-31 J u l y ; d)
21-31 August; and e) 1-10 October.
Figure 17. P r o b a b i l i t e (%) de pre-
c i p i t a t i o n s >10 mm du a) 11-20
mai; b) 21-30 j u i n ; c) 21-31
j u i l . ; d) 21-31 ao0t; e t e) 1-10
o c t .
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17a). B y l a t e June (decade 18) due t o t h e n o r t h w a r d s h i f t i n t h e
p o s i t i o n of t h e ITCZ, t h e p r o b a b i l i t i e s in the Northern Sudanian Zone
i n c r e a s e up to 90% and in t h e S a h e l i a n Zone up to 60% ( F i g . 17b). By
l a t e J u l y (decade 21) w i t h t h e peak r a i n f a l l a c t i v i t y a s s o ciated w i t h
the f a v o r a b l e p o s i t i o n i n g of t h e ITCZ over Burkina Faso, the p r o b a b i l -
i t i e s exceed t h e dependable l e v e l o f 70% a l l over t h e c o u n t r y ( F i g .
17c) and show e s s e n t i a l l y t h e same t r e n d t i l l t h e end o f August as
shown in F i g u r e 17d (decade 24). By decade 28 (1-10 October) when t h e
ITCZ s t a r t s r e c e d i n g and moves s o u t h o f t h e e q u a t o r , t h e r a i n f a l l
p r o b a b i l i t i e s decrease t o 30% i n the Sahelian Zone w h i l e i n the North-
ern Sudanian Zone the p r o b a b i l i t i e s range from 30% to 70% (Fig. 17e).
I n t h e S o u t h e r n Sudanian Z o n e — i n c l u d i n g B a t i e , K a m p t i , and Niango-
l o k o — t h e p r o b a b i l i t i e s s t i l l exceed th e dependable l e v e l of 70%. I n
t h i s zone, the r a i n s p r o l o n g up to t h e end of October.
P r o b a b i l i t y o f 20 mm o r more. As t h e t h r e s h o l d r a i n f a l l f o r t h e
computation of p r o b a b i l i t i e s is increased up to 20 mm, the r a i n f a l l
p r o b a b i l i t i e s decrease (Fig. 18) e s p e c i a l l y in t h e Sahelian Zone where
t h e decadal r a i n f a l l i s low as shown i n Figur e 16 f o r Markoye. Even
i n t h e peak r a i n y season ( f o r example decade 2 1 , 21-31 J u l y ) t h e
p r o b a b i l i t i e s i n t h e S a h e l i a n Zone a r e below 80% ( F i g . 18c). I n t h e
N o r t h e r n and S o u t h e r n Sudanian Zones however, t h e p r o b a b i l i t i e s i n
J u l y and August exceed t h e dependable l e v e l o f 70% a s d e f i n e d b y
Hargreaves (1975). By t h e b e g i n n i n g of October (decade 28) however,
t h e p r o b a b i l i t i e s i n t h e N o r t h e r n Sudanian Zone (e.g., Ouagadougou)
range f r o m 20% t o 50% w h i l e i n t h e S o u t h e r n Sudanian Zone (e.g.,
Kampti, Niangoloko) t h e p r o b a b i l i t i e s exceed 60% (Fig. 18e).
P r o b a b i l i t i e s of e x c e e d i n g 30, 40, and 50 mm or more. The p r o b a b i l -
i t i e s o f r e c e i v i n g 30, 40, and 50 mm or more i n t h e 5 s e l e c t e d decades
a r e shown in F i g u r e s 19, 20, and 21. These d a t a c o u l d be used to
assess the d e p e n d a b i l i t y o f r a i n f a l l d u r i n g the growth stages o f crops
r e q u i r i n g more w a t e r o r t o i d e n t i f y t h e more-dependable areas i n
B u r k i n a Faso and t h e i r p o t e n t i a l s . A t t h e h i g h e r t h r e s h o l d l e v e l s ,
the r i s k t o cropping i n t h e Sahelian Zone i s immediately apparent from
t h e p a t t e r n s shown in Figures 19-21. During 11-20 May, in the Sahelian
Zone as w e l l as the C e n t r a l Northern Sudanian Zone, the p r o b a b i l i t i e s
o f r e c e i v i n g 30 mm r a i n f a l l a r e v e r y l o w and even by end o f June
(decade 18), t h e p r o b a b i l i t i e s range o n l y f r o m 20% t o 60% i n t h e s e
a r e a s . In t h e months of J u l y and August (decades 21 and 24) when t h e
crops are i n t h e a c t i v e - g r o w t h stages, t h e p r o b a b i l i t i e s o f r e c e i v i n g
r a i n f a l l over 40 mm are l e s s than 50-60% i n the Sahelian Zone. Loca-
t i o n s s i t u a t e d on the southern boundary of the Northern Sudanian Zone
and in the Southern Sudanian Zone are dependable and show c o n s i d e r a b l e
promise. For example, at Niangoloko, Kampti, and B a t i e , t h e proba-
b i l i t i e s o f r e c e i v i n g 4 0 m m o f r a i n f a l l are higher i n J u l y and August
compared to the Northern Sudanian and Sahelian Zones and decrease by
e a r l y October.
Constant probability analysis
The e x p e c t e d q u a n t i t y o f r a i n f a l l and t h e degree o f c e r t a i n t y w i t h
which t h i s r a i n f a l l occurs are two o f the most-important f a c t o r s t h a t
are c r u c i a l i n farm management decision-making. This i s more r e l e v a n t
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Figure 18. P r o b a b i l i t y (%) of
r e c e i v i n g 20 mm or more of
p r e c i p i t a t i o n d u r i n g a) 11-20 May;
b) 21-30 June; c) 21-31 J u l y ; d)
21-31 August; and e) 1-10 October.
Figure 18. P r o b a b i l i t e (%) de pre-
c i p i t a t i o n s >20 mm du a) 11-20
mai; b) 21-30 j u i n ; c) 21-31
j u i l . ; d) 21-31 ao0t; et e) 1-10





i n t h e c o n t e x t o f the importance attached t o the r i g h t t i m e o f sowing
and t h e a s s o c i a t e d p r i m a r y c u l t i v a t i o n i n t h e s e m i - a r i d t r o p i c s t o
ensure good crop e s t a b l i s h m e n t and subsequent performance. Hargreaves
(1974) d e f i n e d t h e dependable p r e c i p i t a t i o n as t h e r a i n f a l l amount
r e c e i v e d a t 70% p r o b a b i l i t y . But t h e l e v e l o f d e p e n d a b i l i t y o f p r e -
c i p i t a t i o n chosen at a p a r t i c u l a r p h e n o l o g i c a l stage of a given crop
depends o n t h e demand f o r m o i s t u r e a t t h a t s t a g e . For h i g h l y s e n s i -
t i v e c r o p s o r h i g h - v a l u e c r o p s , a h i g h e r l e v e l o f p r o b a b i l i t y may b e
more a p p r o p r i a t e .
Expected p r e c i p i t a t i o n amounts a t d i f f e r e n t p r o b a b i l i t y l e v e l s
f o r each decade have been c a l c u l a t e d using an incomplete gamma d i s t r i -
b u t i o n . The computer program used f o r t h i s a n a l y s i s i s l i s t e d i n
Appendix IV. Results of constant p r o b a b i l i t y a n a l y s i s are presented
in Appendix V.
A s i n t h e case o f t h e c o n s t a n t p r e c i p i t a t i o n a n a l y s i s , 4 o f t h e
3 6 decades i n t h e year have been s e l e c t e d f o r d e p i c t i n g t h e r e g i o n a l
p a t t e r n s o f expected amount of r a i n f a l l a t f o u r s p e c i f i e d p r o b a b i l i t y
l e v e l s , i . e . , 25, 50, 75, and 90%. The f o u r decades s e l e c t e d f o r t h i s
purpose were the same ones used e a r l i e r i n the constant p r e c i p i t a t i o n
a n a l y s i s , i . e . , decades 14, 18, 2 1 , and 28.
Decade 14. Expected q u a n t i t i e s o f r a i n f a l l a t 25, 50, 75, and 90%
p r o b a b i l i t i e s d u r i n g 11-20 May are p l o t t e d in Figure 22. As discussed
e a r l i e r under t h e c o n s t a n t p r e c i p i t a t i o n a n a l y s i s , l o c a t i o n s i n t h e
s o u t h e r n boundary of t h e N o r t h e r n Sudanian Zone and on t h e S o u t h e r n
Sudanian Zone show good p o t e n t i a l as even at 25% p r o b a b i l i t y l e v e l t h e
expected amount of r a i n f a l l exceeds 40 mm. North of the 13th p a r a l -
l e l , the expected r a i n f a l l i s below 2 0 mm. A t t h e p r o b a b i l i t y l e v e l o f
50%, which r e f l e c t s t h e mean p a t t e r n s , the expected amounts decrease.
But the h i g h e s t amounts as in the case of t h e lower p r o b a b i l i t y l e v e l
of 25%, are s t i l l r e c e i v e d on the eastern end of the Southern Sudanian
Zone i n c l u d i n g B a t i e , K a m p t i , and Gaoua. A s t h e p r o b a b i l i t y l e v e l s
increase t o 75% and 90%, the expected amount of r a i n f a l l decreases a l l
over the c o u n t r y w i t h t h e Southern Sudanian Zone r e c e i v i n g at l e a s t a 
few mm o f r a i n f a l l . At 90% p r o b a b i l i t y i n t h e S a h e l i a n Zone, t h e
e x p e c t e d r a i n f a l l i s a l m o s t n i l r e f l e c t i n g t h e r e b y t h e r i s k t o c r o p
e s t a b l i s h m e n t d u r i n g t h i s p e r i o d .
Decade 18. The i n c r e a s e d a c t i v i t y o f ITCZ i n a l l t h e r e g i o n s o f
Burkina Faso w i t h t h e a t t e n d a n t increase i n r a i n i s r e f l e c t e d i n the
expected amount of r a i n f a l l a t a l l p r o b a b i l i t y l e v e l s . At t h e l o w e s t
p r o b a b i l i t y l e v e l o f 25% ( F i g . 23), t h e e x p e c t e d amount o f r a i n f a l l
i n c r e a s e s f r o m 40 mm in t h e S a h e l i a n r e g i o n to over 70 mm in t h e
S o u t h e r n Sudanian Zone around Gaoua and N i a n g o l o k o . In t h e N o r t h e r n
Sudanian Zone, t h e e x p e c t e d r a i n f a l l ranges between 40 mm and 70 mm
w i t h t h e h i g h e s t amounts r e c o r d e d o n t h e w e s t e r n end. W i t h t h e i n -
creased p r o b a b i l i t y o f 50%, t h e basic p a t t e r n remains s i m i l a r t o t h a t
at the 25% p r o b a b i l i t y w i t h expected amounts showing a 20-30 mm reduc-
t i o n a t a l l l o c a t i o n s . R a i n f a l l r e c e i v e d d u r i n g t h i s p e r i o d i s i m -
p o r t a n t f o r t h e e a r l y v e g e t a t i v e g r o w t h o f t h e c r o p s . The e x p e c t e d
amount of r a i n f a l l a t t h e 75% p r o b a b i l i t y l e v e l shows some i n t e r e s t i n g
p a t t e r n s . At l o c a t i o n s such as Ouagadougou and Dedougou in the North-




and N i a n g o l o k o i n t h e S o u t h e r n Sudanian Zone, i n d i c a t i n g t h a t a t a 
more-dependable l e v e l d u r i n g t h i s p e r i o d , t h e r e i s a general r e d u c t i o n
i n the expected r a i n f a l l i n the Southern Sudanian Zone as compared t o
the data given f o r decade 14. This c o n c l u s i o n is a l s o c o r r o b o r a t e d by
t h e d e c a d a l r a i n f a l l p a t t e r n shown e a r l i e r i n F i g u r e 16, where f o r
B a t i e the decadal r a i n f a l l a f t e r i n c r e a s i n g from m i d - A p r i l t o mid-June
shows a r e d u c t i o n from decade 18 to decade 21. This p a t t e r n , however,
i s not seen a t Ouagadougou. At 90% p r o b a b i l i t y , the expected r a i n f a l l
a t Gaoua, B a t i e , and N i a n g o l o k o i s l e s s t h a n t h a t a t Ouagadougou and
Dedougou.
Decade 21. By t h i s p e r i o d when the ITCZ reaches i t s peak a c t i v i t y and
b r i n g s r a i n t o a l l r e g i o n s i n B u r k i n a Faso, t h e e x p e c t e d r a i n f a l l a t
25% p r o b a b i l i t y ( F i g . 24) i s c o n s i d e r a b l y h i g h e r . For example, b o t h
at A r i b i n d a (14° 14'N), l o c a t e d in the Sahelian Zone, and at B a t i e (9°
53'N) t h e e x p e c t e d r a i n f a l l i s 9 0 mm. I n t h e w e s t e r n r e g i o n o f t h e
C e n t r a l Northern Sudanian Zone i n c l u d i n g Boromo, Bobo-Dioulasso, and
Samo Ragouan the expected r a i n f a l l i s higher compared t o the eastern
r e g i o n . During t h i s p e r i o d , i n g e n e r a l , expected r a i n f a l l exceeds the
p o t e n t i a l e v a p o t r a n s p i r a t i o n demand (discussed l a t e r ) . At the median-
p r o b a b i l i t y l e v e l o f 50% a l s o , t h i s c o n c l u s i o n seems v a l i d . A t t h e
h i g h e r - p r o b a b i l i t y l e v e l s o f 75% and 90%, i n t h e w e s t e r n end o f t h e
Northern Sudanian as w e l l as the Southern Sudanian Zones, the expected
r a i n f a l l i s h i g h e r when compared t o t h e e a s t e r n end. Comparison o f
ex p e c t e d r a i n f a l l a t B a n f o r a (4° 46'W) w i t h Gaoua (3° 11'W), or
Dedougou (3° 28'W) w i t h Diapaga (1° 47'E) b r i n g s o u t t h e d i f f e r e n c e s
i n these expected r a i n f a l l p a t t e r n s .
Decade 28. By t h i s decade, the r a i n f a l l i n the Southern Sudanian Zone
and i n t h e southern end of the Northern Sudanian Zone i s s t i l l h i g h e r .
As shown i n F i g u r e 25, i n t h i s r e g i o n t h e e x p e c t e d r a i n f a l l a t 25%
p r o b a b i l i t y is in excess of 40 mm. In the Sahelian Zone, the expected
r a i n f a l l i s l e s s t h a n 2 0 m m r e f l e c t i n g t h e reduced a c t i v i t y o f t h e
ITCZ i n t h i s r e g i o n . A t t h e m e d i a n - p r o b a b i l i t y l e v e l o f 50%, t h e
expected amount of r a i n f a l l decreases by 20 mm i n the Southern Sudan-
i a n Zone, and to l e s s t h a n 10 mm in t h e S a h e l i a n Zone. At 90% p r o -
b a b i l i t y , the expected r a i n f a l l i n the Sahelian Zone i s zero and crops
c o u l d f a c e t h e r i s k o f w a t e r s h o r t a g e i f g r a i n f i l l i n g i s l i k e l y t o
c o n t i n u e . I n t h e N o r t h e r n and S o u t h e r n Sudanian Zones, t h i s r i s k i s
l i k e l y to be l e s s as can be seen from the expected r a i n f a l l .
Temperature
The t e m p e r a t u r e o f t h e e n v i r o n m e n t i s m a i n l y a m a n i f e s t a t i o n o f t h e
r a d i a t i o n and energy b a l a n c e . Because o f u n i f o r m l y h i g h r a d i a t i o n
l e v e l s throughout the year, Burkina Faso in general has a warm e n v i -
ronment t h a t i s s e a s o n a l l y m o d i f i e d b y changes i n w a t e r r e g i m e s and
s u r f a c e c o n d i t i o n s . Monthly average maximum and minimum a i r temper-
a t u r e s f o r 23 l o c a t i o n s in Burkina Faso are given in Table 6.
For l o c a t i o n s i n t h e S o u t h e r n Sudanian Zone, r e p r e s e n t e d b y
Beregadougou, Bobo-Dioulasso, Diebougou, Farako-Ba, Gaoua, and Niango-
l o k o , t h e annual v a r i a t i o n in temperature is l e s s marked when compared




zone, one f r o m November to F e b r u a r y when t h e minimum t e m p e r a t u r e s
r e a c h below 21°C under t h e i n f l u e n c e o f t h e t r a d e winds and t h e
harmattan, and a second in August when the c o o l monsoon winds predomi-
n a t e . D u r i n g t h e d r y season, t h e maximum t e m p e r a t u r e s v a r y between
33° and 37°C, and t h e minimum t e m p e r a t u r e s between 17° and 25°C.
During t h e r a i n y season, the d i u r n a l range i n temperatures i s reduced
and v a r i e s from 8° to 13°C w i t h the maximum temperatures between 29°
and 34°C and t h e minimum temperatures around 21°C.
The d i u r n a l and annual v a r i a t i o n s in temperature are more i m p o r t -
ant in the Northern Sudanian Zone than in the Southern Sudanian Zone.
D u r i n g t h e d r y season between December and May, t h e mean maximum
temperatures vary between 34° and 41°C w h i l e the mean minimum temper-
a t u r e s range f r o m 16° t o 26°C w i t h a w i d e r d i u r n a l range i n temper-
a t u r e than is e v i d e n t in the Southern Sudanian Zone. During the r a i n y
season, the d i u r n a l range i n temperature decreases but i s s t i l l l a r g e r
t h a n l o c a t i o n s s i t u a t e d i n t h e s o u t h . D u r i n g t h i s p e r i o d t h e mean
maximum t e m p e r a t u r e s a r e of t h e o r d e r of 30°-36°C w h i l e t h e mean
minimum temperatures vary between 20° and 25°C.
In the Sahelian Zone, represented by D o r i in Table 6, the d i u r n a l
and annual v a r i a t i o n s in temperature are more marked. Two hot seasons
c o u l d be d i s t i n g u i s h e d — t h e f i r s t f r o m September t o October and t h e
second from March to June separated by a c o o l season from November
t o F e b r u a r y . The d i u r n a l v a r i a t i o n i n t e m p e r a t u r e i s m a r k e d l y
higher (15°-20°C) d u r i n g the dry season than t h a t a t t a i n e d d u r i n g the
r a i n y season (8°-10°C). The mean maximum a i r t e m p e r a t u r e s a r e v e r y
h i g h d u r i n g t h e h o t , d r y season (March t o May) r e a c h i n g u p t o 42°C,
w h i l e d u r i n g t h e r a i n y season t h e y v a r y between 32° and 35°C. The
minimum a i r temperatures t h a t are lower d u r i n g the c o o l season (13°-
18°C at Dori) compared to the other c l i m a t i c zones, increase progres-
s i v e l y to 27°C d u r i n g May and v a r y between 23° and 25°C d u r i n g t h e
r a i n y season.
Statistical analysis of air temperatures
An assessment of the t h e r m a l regimes f o r Burkina Faso can be made by
computing the p r o b a b i l i t i e s of exceeding temperatures of given magni-
t u d e . Such a n a l y s e s are u s e f u l t o e v a l u a t e t h e r a t e s o f a c t i v i t y o f
temperature-dependant processes such as l e a f i n i t i a t i o n , l e a f expan-
s i o n , p h o t o s y n t h e s i s , and r e s p i r a t i o n . The C 4 c r o p s p e c i e s are f a r
more s e n s i t i v e to low temperatures than to h i g h temperatures, provided
t h e r e i s s u f f i c i e n t m o i s t u r e supply. I n c o n t r a s t , the optimum temper-
a t u r e f o r carbon d i o x i d e a s s i m i l a t i o n f o r C 3 species i s i n the broad
range o f 10-25°C and t h e a s s i m i l a t i o n decreases a s t h e t e m p e r a t u r e
increases above 25°C (Black 1971).
Using a v a i l a b l e long-term monthly maximum and minimum temperature
data f o r seven l o c a t i o n s in Burkina Faso, mean temperature, standard
d e v i a t i o n , c o e f f i c i e n t o f v a r i a t i o n , and the p r o b a b i l i t i e s o f exceed-
i n g f i v e designated temperature l e v e l s have been computed. The r e s u l t s
are presented in Appendix VI f o r maximum temperatures and Appendix V I I
f o r minimum temperatures.
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Table 6. Monthly average maximum and minimum a i r temperature (°C) f o r
s e l e c t e d s t a t i o n s i n Burkina Paso.
















































































































































































































































































































































1. Figures i n t h e t o p row f o r each s t a t i o n i n d i c a t e t h e maximum a i r
temperature and those in t h e bottom row the minimum temperature.
.. c o n t d .
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Tab le 6 c o n t i n u e d .


















































































































































































































































1 . F igu res i n the t o p row f o r each s t a t i o n i n d i c a t e the maximum a i r
t empera tu re and those in t he bo t tom row the minimum tempe ra tu re .
Maximum a i r temperatures. The r e s u l t s (presented i n Appendix VI) f o r
d i f f e r e n t l o c a t i o n s show t h a t , i n g e n e r a l , the maximum a i r temperature
a t a g i v e n p l a c e d u r i n g t h e year v a r i e s r e l a t i v e l y l i t t l e , t h e c o e f -
f i c i e n t o f v a r i a t i o n f o r m o n t h l y t e m p e r a t u r e b e i n g l e s s t h a n 5 % i n
almost a l l cases w h i l e the annual means show a CV of 1-3%. The proba-
b i l i t i e s computed f o r e x c e e d i n g 2 5 ° , 30°, 35°, 4 0 ° , and 45°C d u r i n g
t h e year show t h a t , i n g e n e r a l , t h e p r o b a b i l i t i e s o f exc e e d i n g 25°C
and 30°C f o r any month d u r i n g t h e year a r e a l m o s t 100% i n a l l t h e
l o c a t i o n s .
A t Bobo-Dioulasso and Gaoua, l o c a t e d in t h e Southern Sudanian
Zone, t h e p r o b a b i l i t y o f e x c e e d i n g 30°C d u r i n g t h e r a i n y month o f
August are o n l y 9% and 16%, r e s p e c t i v e l y . For l o c a t i o n s in the North-
e r n Sudanian Zone such as Boromo, Fada N'Gourma, and Ouagadougou t h e
p r o b a b i l i t y o f e x c e e d i n g 30°C i s over 50%. I n t h e S a h e l i a n Zone,
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these p r o b a b i l i t i e s a re a lmos t 100% as shown by D o r i and Ouahigouya.
D u r i n g t h e r a i n y months f r o m June t o September i n t h e S o u t h e r n
Sudanian Zone, t h e maximum a i r t empera tu res do n o t reach 35°C as shown
b y t h e p r o b a b i l i t i e s f o r 35°C and a b o v e . I n t h e N o r t h e r n Suda n ian
Zone, t h i s h o l d s good o n l y f o r t h e months o f J u l y - S e p t e m b e r f o r
l o c a t i o n s in t he wes te rn end (Boromo) and in t he cen te r (Ouagadougou),
w h i l e o n t h e e a s t e r n s i d e (Fada N 'Gourma) , even d u r i n g t h e r a i n y
m o n t h s , maximum t e m p e r a t u r e s can exceed 35°C. I n t h e S a h e l i a n Zone
(Dor i ) these p r o b a b i l i t i e s a re h i g h e r . I n t h e Southern Sudanian Zone,
t he maximum a i r t empera tu res d u r i n g t h e d r y season r a r e l y exceed 40°C,
w h i l e i n t h e S a h e l i a n Zone t h e p r o b a b i l i t y o f e x c e e d i n g 40°C a r e
h i g h e r , e s p e c i a l l y d u r i n g A p r i l and May. The da ta p resen ted here show
t h a t i n t h e S a h e l i a n Zone, d u r i n g t h e r a i n y s e a s o n , c r o p s unde rgo
tempera tu re s t r e s s i n a d d i t i o n t o water s h o r t a g e , e x p l a i n i n g the reby
t h e p r e f e r e n c e f o r c u l t i v a t i o n o f d r o u g h t - r e s i s t a n t c r o p s such a s
m i l l e t .
M in imum a i r t e m p e r a t u r e s . The month ly CV f o r minimum a i r t empe ra tu re
i s , i n g e n e r a l , s l i g h t l y h i g h e r compared t o t h e maximum a i r t empe r -
a t u r e as shown in Appendix V I I . For example , a t Bobo-Diou lasso t he CV
f o r m in imum a i r t e m p e r a t u r e s v a r i e s f r o m 3 % t o 15% d u r i n g t h e y e a r .
The p r o b a b i l i t i e s f o r exceed ing minimum a i r t empera tu res o f 10°, 1 5 °,
2 0 °, 2 5 °, and 30°C have been computed f o r a l l months d u r i n g th e yea r .
I n a l l t he t h r e e c l i m a t i c zones t h e p r o b a b i l i t i e s o f exceeding 10° C 
a re 100% w h i l e f o r 15°C between November and February are lo wer in t he
S a h e l i a n Zone ( D o r i ) when compared to t h e N o r t h e r n Sudan ian Zone
(Ouagadougou and Fada N'Gourma) and the Southern Sudanian Zone (Bobo-
D i o u l a s s o and Gaoua) . A t t h e h i g h e r t h r e s h o l d l e v e l o f 20°C a nd
a b o v e , d u r i n g N o v e m b e r - F e b r u a r y , t h e p r o b a b i l i t i e s a r e z e r o i n t h e
S a h e l i a n Zone w h i l e i n t h e S o u t h e r n Sudan ian Zone t h e y a r e l o w e r i n
November-December bu t h i ghe r in February .
The t r e n d reverses d u r i n g the ho t season (March-May) and the
b e g i n n i n g o f t h e r a i n y season ( J u n e ) . I n t h e S a h e l i a n Zone, d u r i n g
t h i s p e r i o d , m in imum a i r t e m p e r a t u r e s can exceed 25°C. A t Bo romo,
Ouagadougou, and Fada N'Gourma, t h e p r o b a b i l i t i e s o f e x c e e d i n g 25°C
a r e h i g h e r o n l y i n A p r i l and May. I n t h e S o u t h e r n Sudan ian Zone,
t h e r e i s a v e r y l o w p r o b a b i l i t y o f e x c e e d i n g 25°C o n l y i n t h e m onth o f
A p r i l and zero p r o b a b i l i t y i n o the r months.
Potential Evapotranspiration
The w a t e r r e q u i r e m e n t o f a c r o p a t t w o l o c a t i o n s c o u l d b e d i f f e r e n t
a l t h o u g h t h e r a i n f a l l amount and i t s d i s t r i b u t i o n cou ld b e s i m i l a r i f
t h e a tmospher i c demand f o r wa te r between two l o c a t i o n s i s d i f f e r e n t .
P o t e n t i a l e v a p o t r a n s p i r a t i o n (PE) i n d i c a t e s t he p o t e n t i a l demand f o r
w a t e r a t a g i v e n l o c a t i o n . P E i s d e f i n e d a s t h e amount o f w a t e r
t r a n s p i r e d f r o m a n a c t i v e g r o w i n g , s h o r t , green p l a n t cover ( u s u a l l y
grass) w i t h a f u l l cover and a c o n t i n u o u s l y adequate m o i s t u r e supp ly
(Penman 1 9 4 8 ) . M o n t h l y P E r a t e s f o r e i g h t s t a t i o n s i n B u r k i n a Faso
were computed f r o m maximum and minimum a i r t e m p e r a t u r e s , vapor p res -
su re d e f i c i t , sunsh ine h o u r s , and w ind speed. The method o f computa-
t i o n was s i m i l a r to t h a t d e s c r i b e d by Cocheme and F ranqu in (1967). The
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computed values of average monthly PE f o r e i g h t s t a t i o n s are shown in
T a b l e 7.
During the cooler months of November-February, the PE values in
t h e S a h e l i a n Zone ( D o r i and Ouahigouya) a r e l o w e r t h a n t h o s e i n t h e
N o r t h e r n and S o u t h e r n Sudanian Zones. W i t h i n c r e a s i n g a i r temper-
a t u r e s and s o l a r r a d i a t i o n d u r i n g t h e r a i n y season, t h e m o n t h l y P E
r a t e s i n t h e S a h e l i a n Zone r i s e f a s t e r and are t h e h i g h e s t i n t h e
c o u n t r y . I n t h e S o u t h e r n Sudanian Zone, t h e P E r a t e s d u r i n g June-
October are the lowest in the country. For example, at Bobo-Dioulasso
and Gaoua, the PE d u r i n g August is around 130 mm w h i l e at D o r i in the
Sahelian Zone it is 162 mm.
Tab le 7. Mon th l y mean Penman p o t e n t i a l e v a p o t r a n s p i r a t i o n (PE) e s t i -
mates (mm) f o r n i n e s t a t i o n s in Bu rk ina Faso.


































































































































I n t h e a n a l y s i s d i s c u s s e d so f a r , no a t t e m p t has been made t o c l a s s i f y
t h e s t a t i o n s i n Burkina Faso i n t o homogenous groups. Such a c l a s s i f i -
c a t i o n w o u l d e n a b l e t h e t r a n s f e r o f t e c h n o l o g y u s i n g t h e c l i m a t i c
analog approach. The u n d e r l y i n g hypothesis o f t h i s approach i s t h a t
l o c a t i o n s w i t h s i m i l a r c l i m a t i c a t t r i b u t e s would o f f e r s i m i l a r oppor-
t u n i t i e s f o r e x p l o i t a t i o n o f these n a t u r a l resources. The often-used
c l i m a t i c a t t r i b u t e s f o r t h i s purpose are r a i n f a l l and PE as these two
r e p r e s e n t t h e s u p p l y and demand s i d e s of t h e w a t e r b a l a n c e . Many
d i f f e r e n t c l a s s i f i c a t i o n systems are a v a i l a b l e t h a t employ these a t -
t r i b u t e s f o r the purpose o f c l a s s i f i c a t i o n . The procedures o u t l i n e d
by T r o l l (1965) and Cocheme and Franquin (1967) are used here.
The basis f o r T r o l l ' s c l a s s i f i c a t i o n i s the d e f i n i t i o n o f a humid
month, w h i c h has a mean r a i n f a l l t h a t exceeds t h e mean PE f o r t h a t
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month. On t h e b a s i s o f t h e number o f humid months i n a y e a r , T r o l l
d e f i n e d t h e t h o r n savannah b e l t o r d r y t r o p i c s a s t h o s e w i t h 2-4.5
humid months w h i l e t h e d r y savannah o r t h e w e t - d r y t r o p i c s a s t h e
r e g i o n w i t h 4.5-7 humid months. I n t h e s e m i d e s e r t b e l t o r a r i d
r e g i o n s , t h e number of humid months range f r o m 1 to 2. Using t h e
m o n t h l y r a i n f a l l and PE d a t a f o r B u r k i n a Faso ( V i r m a n i e t a l . 1980),
we mapped the number of humid months. As shown in F i g u r e 26, regions
south of Ouahigouya, Bam, D a k i r i , Tougan, and Sebba can be c l a s s i f i e d
as d r y t r o p i c s . North of these l o c a t i o n s where the humid months range
from 1 to 2, is the semidesert b e l t .
The second c l a s s i f i c a t i o n procedure used here i s t h a t of Cocheme
and Franquin (1967), where t h e dates of t h e b e g i n n i n g and end of t h r e e
d i s t i n c t p e r i o d s termed p r e p a r a t o r y , humid, and moist are d e l i n e a t e d
using the dates at which the average r a i n f a l l equals 0.1, 0.5, and a l l
o f PE, r e s p e c t i v e l y . The p o i n t where t h e r a i n f a l l e q u a l s 0.1 o f PE
d e f i n e s the beginning of the p r e p a r a t o r y p e r i o d , which ends w i t h the
b e g i n n i n g o f t h e f i r s t i n t e r m e d i a t e p e r i o d , ( P = 0.5 PE). The i n t e r -
m e d i a t e p e r i o d s d u r i n g w h i c h r a i n f a l l i s more t h a n h a l f t h e PE b u t
does not exceed i t , occur b e f o r e and a f t e r the humid p e r i o d . The m o i s t
p e r i o d is t h e sum of the humid and the two i n t e r m e d i a t e p e r i o d s taken
t o g e t h e r .
The approximate dates of the s t a r t of the p r e p a r a t o r y , m o i s t , and
humid p e r i o d s and t h e i r d u r a t i o n s f o r d i f f e r e n t l o c a t i o n s i n Burkina
Faso are shown in Table 8. The p r e p a r a t o r y p e r i o d can be m a i n l y used
f o r s o i l p r e p a r a t i o n (Cocheme and F r a n q u i n 1967). The p r e p a r a t o r y
p e r i o d s t a r t s e a r l y b y 1 2 F e b r u a r y a t B a t i e and b y 2 2 F e b r u a r y a t
Kampti. I n the C e n t r a l North Sudanian Zone around Boromo, i t s t a r t s a 
month l a t e r , i . e , by 28 March. The date of beginning of t h e p r e p a r a t o -
ry p e r i o d gets p r o g r e s s i v e l y delayed as one moves n o r t h . Around D o r i
and A r i b i n d a i n the Sahelian Zone the p r e p a r a t o r y p e r i o d s t a r t s i n t h e
beginning of June. The d u r a t i o n of the p r e p a r a t o r y p e r i o d ranges from
40 to 80 days across d i f f e r e n t l o c a t i o n s p e r m i t t i n g thereby land
p r e p a r a t i o n ahead o f t h e o p t i m a l d a t e o f sowing a s i n d i c a t e d b y t h e
onset of the humid p e r i o d .
The e a r l i e s t o n s e t o f t h e m o i s t p e r i o d i s a g a i n i n t h e S o u t h e r n
Sudanian Zone where i t occurs between mid- t o l a t e - A p r i l . The t o t a l
d u r a t i o n o f t h e m o i s t p e r i o d i n t h i s a r e a i s 170-200 days, w h i c h
p e r m i t s c u l t i v a t i o n of l o n g - d u r a t i o n sorghum and a s s o c i a t e d cropping
systems and c o t t o n . In the C e n t r a l North Sudanian Zone, t h e d u r a t i o n
o f t h e m o i s t p e r i o d v a r i e s f r o m 130 t o 150 days and t h e b e g i n n i n g o f
t h e m o i s t p e r i o d i s around mid- t o late-May. I n t h e Sahelian Zone,
t h e m o i s t p e r i o d s t a r t s l a t e June and i s s h o r t (80-110 days) p e r m i t -
t i n g thereby c u l t i v a t i o n o f o n l y a s h o r t - d u r a t i o n m i l l e t crop.
D u r i n g t h e humid p e r i o d , r a i n f a l l exceeds t h e p o t e n t i a l evapo-
t r a n s p i r a t i o n , w h i c h i n d i c a t e s t h a t c r o p w a t e r r e q u i r e m e n t s can b e
a d e q u a t e l y met d u r i n g t h i s p e r i o d . The l o n g e r t h e d u r a t i o n o f t h i s
p e r i o d , t h e more s t a b l e is t h e success of a g i v e n cropping system. As
shown i n T a b l e 8 , t h e l e n g t h o f t h e humid p e r i o d ranges f r o m 2 0 days
a t Gorom t o 128 days a t N i a n g o l o k o . A s w i t h t h e p r e p a r a t o r y and m o i s t
p e r i o d s , t h e S o u t h e r n Sudanian Zone i s t h e most f a v o r a b l e o f t h e




The procedure used here suggests the p o t e n t i a l f o r cropping and
t h e a s s o c i a t e d r i s k s b u t t h i s does n o t t a k e i n t o account t h e t y p e o f
t h e s o i l and t h e r o l e o f t h e s o i l - s t o r a g e c a p a c i t y i n m e e t i n g c r o p
water requirements. Hence, the data in Table 8 should be considered as
p r o v i d i n g o n l y a n a p p r o x i m a t e i d e a . The a p p l i c a t i o n o f a w a t e r -
b a l a n c e p r o c e d u r e where t h e w a t e r - h o l d i n g c a p a c i t y o f t h e s o i l i s
taken i n t o account i s described below.
Water Balance
So f a r the d i s c u s s i o n was confi n e d t o the v a r i a b i l i t y i n the amount of
r a i n f a l l and t h e P E a t d i f f e r e n t l o c a t i o n s i n B u r k i n a Faso, w h i c h
undoubtedly a f f e c t the d u r a t i o n and the c h a r a c t e r i s t i c s o f the growing
season. D i f f e r e n c e s i n s o i l s , e s p e c i a l l y w i t h regard t o the storage
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c a p a c i t y and a v a i l a b i l i t y o f s o i l m o i s t u r e , s t r o n g l y i n f l u e n c e a g r i -
c u l t u r a l p o t e n t i a l i t i e s . The balance between the a v a i l a b l e s o i l water,
w i t h i n t h e r o o t zone o f t h e s o i l , caused by r a i n f a l l , and t h e w a t e r
l o s s r e s u l t i n g from e v a p o t r a n s p i r a t i o n i s o f fundamental s i g n i f i c a n c e
t o p l a n t growth i n the s e m i - a r i d t r o p i c s .
A water-balance model (Keig and McAlpine 1974) was used to e s t i -
mate the decadal a v a i l a b l e s o i l m o i s t u r e storage f o r t h e e i g h t l o c a -
t i o n s i n B u r k i n a Faso f o r w h i c h t h e P E d a t a were a v a i l a b l e . Use o f
t h e w a t e r - b a l a n c e model i s based upon two a s s u m p t i o n s . The f i r s t
assumption i s t h a t a maximum m o i s t u r e - s t o r a g e c a p a c i t y of the s o i l i s
known or at l e a s t assumed. The second is t h a t r u n o f f or deep-drainage
losses o f r a i n f a l l occur o n l y a f t e r t h e maximum water-stora ge c a p a c i t y
o f t h e s o i l has been reached. Water s t o r a g e o f t h e s o i l a t t h e end o f
t h e c u r r e n t decade was c a l c u l a t e d b y s u b t r a c t i n g w a t e r l o s s o f t h e
s o i l due to e v a p o t r a n s p i r a t i o n d u r i n g the c u r r e n t decade from t h e sum
o f t h e w a t e r s t o r a g e o f t h e s o i l a t t h e end o f t h e p r e v i o u s decade
and the amount of r a i n f a l l r e c e i v e d d u r i n g t he c u r r e n t decade.
Using t h e above p r o c e d u r e , d e c a d a l a v a i l a b l e s o i l m o i s t u r e was
e s t i m a t e d f o r e i g h t l o c a t i o n s i n B u r k i n a Faso a t two assumed w a t e r -
s t o r a g e c a p a c i t i e s , i . e . , 100 mm and 200 mm. These a s s u m p t i o n s have
been made t o account f o r t he v a r i a b i l i t y o f the s o i l s i n each r e g i o n .
Results of water-balance a n a l y s i s are shown i n Appendix V I I I . Seasonal
changes i n the e s t i m a t e d s o i l - m o i s t u r e contents p l o t t e d f o r the e i g h t
l o c a t i o n s are shown in Figures 27-33.
For Bobo-Dioulasso, Farako-Ba, and Gaoua l o c a t e d in the Southern
Sudanian Zone (Figs. 27-29), t he m o i s t u r e a v a i l a b i l i t y f o r cropping i s
most f a v o r a b l e . A t Bobo-Dioulasso t h e mean an n u a l r a i n f a l l i s 1064
mm, w h i l e t h e mean annual PE is 1938 mm; at Farako-Ba the mean annual
r a i n f a l l i s 1081 mm w i t h a mean a n n u a l PE o f 1742 mm; and a t Gaoua t h e
mean annual r a i n f a l l i s 1213 mm w i t h a mean annual PE of 1745 mm. The
wa t e r s t o r a g e i s low i n t h e d r y season a t t h e s e t h r e e l o c a t i o n s . W i t h
t h e s t a r t o f t h e r a i n y season around weeks 17-18 (end o f A p r i l t o
b e g i n n i n g o f May) t h e w a t e r s t o r a g e o f t h e s o i l i n c r e a s e s s t e a d i l y
and reaches a maximum by l a t e August (week 34). By t h i s t i m e a t both
the assumed wat e r - s t o r a g e c a p a c i t i e s , t he water storage of the s o i l
i s near i t s c a p a c i t y . For a p e r i o d o f 2 0 weeks o r 140 days, t h e
water storage o f the s o i l i s a t 50% o f i t s c a p a c i t y o r above, r e f l e c t -
i n g t h e r e b y t h e p o t e n t i a l t h a t e x i s t s i n t h e S o u t h e r n Sudanian Zone
f o r c r o p p i n g . W i t h good r a i n f a l l d i s t r i b u t i o n and w i t h t h e l i m i t e d
w a t e r - h o l d i n g c a p a c i t i e s assumed, r u n o f f p r o b a b i l i t i e s are consider-
a b l y h i g h i n the Southern Sudanian Zone as shown i n Appendix V I I I . At
Bobo-Dioulasso, Farako-Ba, and Gaoua at both the water-storage capaci-
t i e s , r u n o f f in excess of 230 mm was p r e d i c t e d by the s i m u l a t i o n model
w i t h t h e h i g h e s t amounts o c c u r i n g at Gaoua. This presents consider-
a b l e scope f o r c o l l e c t i o n and use of r u n o f f water.
In the Northern Sudanian Zone l o c a t i o n s of Boromo, Fada N'Gourma,
and Ouagadougou, w i t h l e s s e r r a i n f a l l as compared-to t h o s e i n t h e
S o u t h e r n Sudanian Zone, t h e w a t e r s t o r a g e o f t h e s o i l i s l e s s espe-
c i a l l y i n t h e b e g i n n i n g a s w e l l a s t h e end o f t h e r a i n y season ( F i g s .
30-32). The water storage o f t h e s o i l i s a t 50% o f i t s c a p a c i t y o r






r e g i o n o f t h e N o r t h e r n Sudanian Zone t h i s p e r i o d i s about 4 weeks
l e s s , i.e., 14 weeks due p o s s i b l y to t h e d i f f e r e n c e s discussed e a r l i e r
i n the movement of the ITCZ and i n the r a i n f a l l p a t t e r n s when compared
t o the western r e g i o n .
The r u n o f f in the Northern Sudanian Zone is l e s s when compared to
t h e r u n o f f amounts discussed above f o r the Southern Sudanian Zone as
can be seen from the data f o r Boromo, Fada N'Gourma, and Ouagadougou.
A t Boromo, w h i c h i s l o c a t e d f u r t h e r s o u t h t h a n t h e o t h e r t w o , t h e
r u n o f f i s higher.
In the Sahelian Zone represented by D o r i and Ouahigouya (Figs. 33
and 34), the water storage o f the s o i l a t both the assumed c a p a c i t i e s
i s c o n s i d e r a b l y l e s s . The d u r a t i o n f o r which the s o i l storage i s 50%
o f i t s c a p a c i t y or above is c o n s i d e r a b l y reduced when compared to the
l o c a t i o n s i n the other two c l i m a t i c zones. Runoff i s a l s o consider-
a b l y l e s s and water d e f i c i t s o f the s o i l d u r i n g the r a i n y season are
higher (Appendix V I I I ) .
Although the water-balance a n a l y s i s described here does not take
i n t o a c c o u n t t h e t r u e w a t e r - h o l d i n g c a p a c i t i e s o f t h e s o i l a t t h e
l o c a t i o n s used, i t serves the u s e f u l purpose o f a comparative evalua-
t i o n o f the environmental p o t e n t i a l i n the t h r e e c l i m a t i c zones.
Length of the Growing Season
The r e s u l t s o f the water-balance a n a l y s i s given i n Appendix V I I I a l s o
g i v e t h e e s t i m a t e s o f t h e decade-to-decade changes i n t h e r a t i o o f
a c t u a l e v a p o t r a n s p i r a t i o n to p o t e n t i a l e v a p o t r a n s p i r a t i o n (AE/PE). The
l e n g t h o f t h e g r o w i n g season a t t h e e i g h t l o c a t i o n s i n B u r k i n a Faso
c o u l d b e computed o n t h e a s s u m p t i o n t h a t i t i s t h e p e r i o d when t h e
a v a i l a b l e s o i l m o i s t u r e i s adequate t o m a i n t a i n a AE/PE r a t i o o f 0.5
or more f o r c o n s e c u t i v e decades. The l e n g t h o f t h e g r o w i n g p e r i o d
(Table 9) v a r i e s from 90 days at D o r i (100 mm w a t e r - h o l d i n g c a p a c i t y )
to 210 days at Gaoua (200 mm w a t e r - h o l d i n g c a p a c i t y ) . The g r o w i n g
p e r i o d s computed f o r Bobo-Dioulasso, Farako-Ba, and Gaoua i n d i c a t e the
e x i s t e n c e o f a d e f i n i t e p o t e n t i a l f o r c r o p p i n g . The s o i l - m o i s t u r e
a v a i l a b i l i t y i s adequate t o s u p p o r t l o n g - d u r a t i o n c r o p s such a s
c o t t o n . I n t h e N o r t h e r n Sudanian Zone, t h e l e n g t h o f t h e g r o w i n g
p e r i o d ranges from 150 days to 170 days r e f l e c t i n g enough p o t e n t i a l
f o r crops such as sorghum and groundnut. At D o r i and Ouahigouya, t h e
s o i l m o i s t u r e a v a i l a b i l i t y i s l i m i t e d t o support a s h o r t - d u r a t i o n crop
of m i l l e t only. Even at a higher w a t e r - h o l d i n g c a p a c i t y assumed f o r
D o r i , t h e g r o w i n g season i s l i m i t e d t o o n l y 9 0 days t h e r e b y showing
t h a t t h e amount and d i s t r i b u t i o n o f r a i n f a l l s e v e r e l y r e s t r i c t
c r o p p i n g .
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T a b l e 9 . L e n g t h o f t h e g r o w i n g s e a s o n ( d a y s ) i n s o i l s w i t h t w o w a t e r -
h o l d i n g c a p a c i t i e s f o r e i g h t s t a t i o n s i n B u r k i n a F a s o .
S t a t i o n
B o b o - D i o u l a s s o
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Application of the Analysis
The a p p l i c a t i o n o f t h e p r e c i p i t a t i o n p r o b a b i l i t i e s a r e numerous n o t
o n l y i n a g r i c u l t u r e but elsewhere i n c o n s t r u c t i o n / t o u r i s m , and hydro-
l o g y . However, we w i l l c o n c e r n o u r s e l v e s w i t h o n l y t h o s e t h a t have
a p p l i c a t i o n value i n a g r i c u l t u r e . The most-important a p p l i c a t i o n o f
decadal r a i n f a l l p r o b a b i l i t i e s i s i n the d e c i s i o n s concerning p l a n t i n g
of crops. As in o t h e r p a r t s of West A f r i c a , t i m e l y p l a n t i n g is a key
t o s u c c e s s f u l c r o p h a r v e s t s i n B u r k i n a Faso. T o c h a r a c t e r i z e t h e
success o f a p l a n t i n g s t r a t e g y w h o l l y by means o f r a i n f a l l p r o b a b i l i -
t i e s i s i m p r a c t i c a l s i n c e many ot h e r f a c t o r s such as s o i l type, crop
s p e c i e s / v a r i e t y , t y p e o f seed used/ e t c . / a l s o c o n t r i b u t e t o good
crop e s t a b l i s h m e n t . However, t h e p r o b a b i l i t y maps presented e a r l i e r
c o u l d b e used/ a s a g u i d e f o r p l a n t i n g d e c i s i o n s i n t h e d i f f e r e n t
c l i m a t i c zones of Burkina Faso.
The p l a n t i n g d e c i s i o n s h o u l d b e t e m p e r e d b y n o t o n l y t h e
p r o b a b i l i t y o f r e c e i v i n g a s p e c i f i e d amount o f r a i n f a l l i n a g i v e n
decade b u t a l s o t h e l i k e l i h o o d o f c o n t i n u i t y i n t h e o c c u r r e n c e o f
t h e s e r a i n s (as i n d i c a t e d b y t h e c o n d i t i o n a l p r o b a b i l i t i e s ) i n t h e
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subsequent decades. For example, a c o m p a r i s o n of t h e p r e c i p i t a t i o n
p r o b a b i l i t i e s a t D o r i i n the Sahelian Zone w i t h Bobo-Dioulasso i n the
Southern Sudanian Zone p r o v i d e s a good c o n t r a s t . Over 90% of the mean
annual r a i n f a l l at D o r i is r e c e i v e d d u r i n g a s h o r t p e r i o d of 120 days.
The p r o b a b i l i t y o f r e c e i v i n g a t l e a s t 1 0 m m o f r a i n f a l l (Appendix I I I )
at D o r i reaches 45% by t h e 1 s t decade of June (decade 16) and 62% by
t h e 2nd decade of June (decade 17). But f r o m t h e s t a n d p o i n t of c r o p
e s t a b l i s h m e n t t h e w e t / w e t (W/W) p r o b a b i l i t i e s a r e more r e v e a l i n g :
these exceed 75% in these 2 decades and stay above t h a t l e v e l f o r the
subsequent decades, i n d i c a t i n g thereby t h a t sowing in the 1st or 2nd
decade o f June w i t h r a i n s i s a good p r o p o s i t i o n . I n c o m p a r i s o n , a t
Bobo-Dioulasso by the 3rd decade of A p r i l (decade 11) the p r o b a b i l i t y
o f r e c e i v i n g 1 0 m m o f r a i n i s 49% b u t t h e wet/wet (W/W) p r o b a b i l i t y i s
o n l y 57% suggesting t h a t the c o n t i n u i t y i n r a i n f a l l could b e expected
in o n l y 5 o u t of 10 y e a r s . However, by decade 14 (2nd decade of May)
t h e i n i t i a l (W) as w e l l as c o n d i t i o n a l p r o b a b i l i t i e s (W/W) exceed the
dependable l e v e l o f 70%, t h e r e b y s u g g e s t i n g reduced r i s k t o c r o p
e s t a b l i s h m e n t .
The growth and development d u r i n g the growing season a f t e r estab-
l i s h m e n t of a crop depends on t h e degree of adequacy of s o i l - m o i s t u r e
a v a i l a b i l i t y t o meet the e v a p o t r a n s p i r a t i o n a l demands of the crop. On
a f i r s t a p p r o x i m a t i o n b a s i s , one could compare the PE demand w i t h the
t h r e s h o l d r a i n f a l l p r o b a b i l i t i e s . For example, i f the P E f o r a given
decade i s 50 mm, use o f computed r a i n f a l l p r o b a b i l i t i e s o f 50 mm or
more c o u l d i n d i c a t e i n how many y e a r s o u t o f 10, such demands c o u l d be
met. The case of Bobo-Dioulasso c o u l d be used as an i l l u s t r a t i o n
(Appendix I I I ) . I f we assume t h a t a m i l l e t crop has been e s t a b l i s h e d
by t h e 2nd decade of May (decade 14), w i t h i n t h e n e x t 50 days or 5 
decades t h e c r o p i s e x p e c t e d t o r e a ch t h e r a p i d v e g e t a t i v e - g r o w t h
s t a g e . Hence, one c o u l d examine f o r decade 19, t h e p r o b a b i l i t i e s o f
m e e t i n g an assumed PE demand of 50 mm. The computed p r o b a b i l i t i e s
sugg e s t t h a t i n 50% o f t h e y e a r s t h i s demand c o u l d be a d e q u a t e l y met
w h i l e 1/2 of the PE demand (look under 30-mm p r o b a b i l i t y ) could be met
in 8 o u t of 10 y e a r s . Such an approach c o u l d be used as a b a s i s f o r
c o m p a r i s o n o f r a i n f a l l adequacy f o r c r o p g r o w t h a t d i f f e r e n t l o c a -
t i o n s . The r e s u l t s of gamma d i s t r i b u t i o n a n a l y s i s (Appendix V) could
a l s o b e used t o assess t h e r i s k l e v e l s t o c r o p w a t e r needs. For
example, a h i g h e r - p r o b a b i l i t y l e v e l c o u l d b e used t o assess t h e
e x p e c t e d r a i n f a l l a t a l o w e r r i s k l e v e l i n a g i v e n decade. For t h e
case of Bobo-Dioulasso (Appendix V) at a 25% r i s k l e v e l or 75% proba-
b i l i t y d u r i n g decade 19, the expected r a i n f a l l i s 25 mm c o n f i r m i n g the
e a r l i e r c o n c l u s i o n t h a t 1/2 of the PE demand could be met i n 8 out of
10 y e a r s w h i l e t h e f u l l demand (50 mm) c o u l d be met i n 50% o f t h e
years.
I t i s o f c o u r s e w e l l known t h a t v a r i a t i o n s i n s o i l t y p e govern
t h e e f f e c t i v e n e s s of r a i n f a l l f o r crop growth. Hence, simple water-
b a l a n c e models, such a s t h e one used i n t h i s a n a l y s i s , c o u l d h e l p
e v a l u a t e t h e a p p r o x i m a t e s o i l - m o i s t u r e s t o r a g e and t h e amount o f
a v a i l a b l e w a t e r f o r t h e c r o p o n a d e c a d a l b a s i s . The l e n g t h o f t h e
growing season computed from the s i m u l a t e d water balance could h e l p in
t h e c h o i c e o f t h e a p p r o p r i a t e c r o p s / c r o p c u l t i v a r s whose m a t u r i t y
d u r a t i o n matches the a v a i l a b l e l e n g t h of the growing season.
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I n a g r i c u l t u r a l p l a n n i n g f o r a g i v e n r e g i o n many o t h e r f a c t o r s
such a s t h e s o c i o e c o n o m i c s i t u a t i o n o f t h e f a r m e r and t h e m a r k e t
demands p l a y an i m p o r t a n t r o l e . However, a g r o m e t e o r o l o g i c a l a n a l y s i s
where t h e a v a i l a b l e growing p e r i o d i s compared w i t h the phenology o f
t h e c r o p and t h e c l i m a t i c r i s k s t o c r o p p r o d u c t i o n a r e d e l i n e a t e d
could help assess the p o t e n t i a l f o r s u c c e s s f u l crop h a r v e s t s .
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A P P E N D I X I - Resu l ts of t h e M o n t h l y
Ra in fa l l A n a l y s i s
A P P E N D I C E I - Resu l ta ts de I 'analyse
de la p l u v i o m e t r i e
m e n s u e l l e
Key for Appendix I/CIe pour Appendice I 
Month/Mois
1 = J a n u a r y / J a n v i e r
2 = F e b r u a r y / F e v r i e r
3 = March / Mars
4 = A p r i l / A v r i l
5 = May / Mai 
6 = June / J u i n
7 = J u l y / J u i l l e t
8 = A u g u s t / Aout
9 = September / Septembre
10 = O c t o b e r / O c t o b r e
11 = November / Novembre
12 = December / Decembre
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B a m















Mean r a i n f a l l /






1 4 . 2
3 6 . 5
9 2 . 6
1 4 7 . 4
2 1 8 . 8
1 0 4 . 6
2 1 . 3
1.0
0 . 3
6 4 1 . 3
S t a n d a r d
d e v i a t i o n /




2 8 . 4
1 9 . 9
4 1 . 2
5 7 . 6
8 5 . 4
4 8 . 3
2 0 . 3
3 . 5
1.8
1 1 7 . 2
R a i n f a l l / P I u v i o m e t r i e
CV
(%)
6 0 8 . 3
3 3 5 . 5
1 8 3 . 8
2 0 0 . 6
5 4 . 5
4 4 . 5
3 9 . 1
3 9 . 0
4 6 . 1
9 5 . 6
3 6 9 . 9
5 3 9 . 8




1 1 . 9
2 9 . 0
1 3 2 . 6
9 2 . 1
1 9 4 . 1
2 9 7 . 2
4 1 5 . 8
2 0 8 . 2
7 5 . 0
2 0 . 6
1 1 . 3
8 7 5 . 2







1 1 . 2
3 8 . 8





4 3 4 . 1
R a n g e /
E t e n d u e
0 . 2
1 1 . 9
2 9 . 0
1 3 2 . 6
8 4 . 1
1 8 2 . 9
2 5 8 . 4
3 2 6 . 1
2 0 2 . 0
7 5 . 0
2 0 . 6
1 1 . 3
4 4 1 . 1
B a n f o r a















Mean r a i n f a l l /





1 9 . 0
5 9 . 9
1 0 8 . 8
1 4 3 . 8
2 0 5 . 9
3 0 2 . 5
2 0 5 . 7
7 2 . 8
1 9 . 4
2 . 9
1 1 4 7 . 8
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
5 . 2
1 4 . 1
2 3 . 0
4 1 . 6
6 0 . 0
6 4 . 6
6 7 . 2
1 1 2 . 2
7 7 . 1
5 1 . 4
2 4 . 3
7 . 3
2 2 1 . 7
R a i n f a l l / P l u v i o m e t r i e
CV
(%)
3 9 8 . 8
2 4 8 . 9
1 2 1 . 0
6 9 . 4
5 5 . 1
4 5 . 0
3 2 . 6
3 7 . 1
3 7 . 5
7 0 . 5
1 2 5 . 6
2 4 8 . 7
1 9 . 3
Maximum
(mm)
3 4 . 5
9 3 . 8
8 0 . 6
1 9 2 . 2
3 0 9 . 2
3 3 9 . 3
3 8 9 . 5
6 4 8 . 9
4 0 8 . 3
2 3 9 . 5
9 5 . 9
3 7 . 3
1 6 9 3 . 6






1 8 . 8
4 0 . 8
7 2 . 0
9 2 . 9




5 4 4 . 3
R a n g e /
E t e n d u e
3 4 . 5
9 3 . 8
8 0 . 6
1 9 0 . 4
2 9 0 . 4
2 9 8 . 5
3 1 7 . 5
5 5 6 . 0
3 3 2 . 3
2 3 9 . 5
9 5 . 9
3 7 . 3
1 1 4 9 . 3
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B a t i e















Mean r a i n f a l l /




1 2 . 1
4 0 . 0
7 8 . 1
1 2 7 . 8
1 3 4 . 8
1 6 1 . 8
2 1 8 . 0
2 4 5 . 3
1 0 9 . 4
1 8 . 1
7 . 6
1 1 5 5 . 3
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
7 . 0
1 9 . 6
3 1 . 8
3 5 . 8
5 0 . 5
5 9 . 1
7 4 . 0
8 4 . 5
9 2 . 3
9 0 . 3
2 4 . 2
1 8 . 2
2 7 0 . 8
R a i n f a l l / P I u v i o m e t r i e
CV
(%)
2 9 9 . 5
1 6 2 . 8
7 9 . 4
4 5 . 8
3 9 . 5
4 3 . 9
4 5 . 8
3 8 . 8
3 7 . 6
8 2 . 6
1 3 3 . 7
2 3 7 . 7
2 3 . 4
Max imum
(mm)
3 7 . 8
7 8 . 9
1 1 9 . 3
1 4 3 . 1
2 4 1 . 3
3 2 8 . 9
3 6 2 . 1
4 1 3 . 8
4 3 6 . 4
4 2 9 . 4
1 0 8 . 9
9 8 . 0
1 8 3 8 . 0






4 9 . 4
1 7 . 4
3 6 . 4
1 0 2 . 3




7 1 7 . 7
R a n g e /
E t e n d u e
3 7 . 8
7 8 . 9
1 1 9 . 3
1 3 7 . 4
1 9 1 . 9
3 1 1 . 5
3 2 5 . 7
3 1 1 . 5
3 6 6 . 1
4 2 4 . 8
1 0 8 . 9
9 8 . 0
1 1 2 0 . 3
B o b o - D i o u l a s s o















Mean r a i n f a l l /





1 9 . 8
4 6 . 8
1 0 3 . 6
1 2 6 . 0
2 0 9 . 5
2 9 5 . 0
1 9 5 . 3
6 7 . 6
1 1 . 0
1.7
1 0 8 0 . 2
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
3 . 3
7 . 2
3 0 . 8
3 1 . 0
5 1 . 1
4 0 . 5
8 5 . 3
9 3 . 9
6 6 . 9
4 2 . 9
1 7 . 4
5 . 6
2 3 1 . 9
R a i n f a l l / P I u v i o m e t r i e
CV
(%)
3 9 1 . 6
2 3 2 . 7
1 5 5 . 4
6 6 . 3
4 9 . 3
3 2 . 1
4 0 . 7
3 1 . 8
3 4 . 2
6 3 . 5
1 5 8 . 0
3 3 9 . 2
2 1 . 5
Max imum
(mm)
2 0 . 3
3 6 . 2
2 0 3 . 0
1 3 6 . 8
2 6 2 . 8
2 8 8 . 3
4 2 6 . 7
6 0 8 . 5
4 0 1 . 8
2 4 2 . 5
1 1 0 . 8
3 3 . 0
1 5 5 1 . 6






2 1 . 0
3 7 . 8
4 1 . 5
1 1 6 . 1




3 0 5 . 4
R a n g e /
E t e n d u e
2 0 . 3
3 6 . 2
2 0 3 . 0
1 3 6 . 8
2 4 1 . 8
2 5 0 . 5
3 8 5 . 2
4 9 2 . 4
3 2 9 . 1
2 3 9 . 7
1 1 0 . 8
3 3 . 0
1 2 4 6 . 2
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B o g a n d e
M o n t h /














Mean r a i n f a l l /






1 4 . 4
5 6 . 3
8 4 . 8
1 5 4 . 4
1 9 2 . 7
1 1 8 . 9
2 4 . 9
2 . 9
0 . 2
6 5 0 . 3
S t a n d a r d
d e v i a t i o n /




2 5 . 0
3 4 . 6
3 4 . 8
5 9 . 1
7 2 . 5
5 6 . 8
2 9 . 6
1 1 . 2
0 . 6
1 3 1 . 4
R a i n f a l l / P I u v i o m e t r i e




2 8 7 . 6
1 7 3 . 2
6 1 . 4
4 1 . 1
3 8 . 3
3 7 . 6
4 7 . 8
1 1 8 . 6
3 8 9 . 2
3 5 8 . 8





1 1 8 . 6
1 3 1 . 6
1 9 4 . 0
3 0 5 . 3
4 2 5 . 6
3 0 6 . 6
1 2 4 . 1
5 9 . 5
2 . 5







2 5 . 6
6 1 . 1
8 8 . 0




3 5 3 . 7
R a n g e /




1 1 8 . 6
1 3 0 . 2
1 6 8 . 4
2 4 4 . 2
3 3 7 . 6
2 7 9 . 4
1 2 4 . 1
5 9 . 5
2 . 5
6 0 2 . 5
B o r o m o
M o n t h /














Mean r a i n f a l l / 






3 0 . 3
8 8 . 7
1 2 1 . 1
1 9 5 . 9
2 7 1 . 1
1 8 0 . 9
4 9 . 1
6 . 3
1 .1
9 5 1 . 9
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
4 . 4
1.4
1 1 . 8
2 5 . 2
4 3 . 6
4 7 . 3
7 3 . 1
9 8 . 3
6 8 . 5
3 5 . 9
1 3 . 8
4 . 4
1 9 5 . 5
R a i n f a l l / P I u v i o m e t r i e
CV
(%)
6 3 1 . 3
4 2 4 . 5
1 8 3 . 3
8 3 . 4
4 9 . 1
3 9 . 0
3 7 . 3
3 6 . 2
3 7 . 9
7 3 . 0
2 1 9 . 7
3 9 9 . 0
2 0 . 5
Maximum
(mm)
3 4 . 3
9 . 5
5 8 . 4
1 1 8 . 8
2 2 7 . 9
2 5 9 . 9
5 0 1 . 4
7 1 9 . 1
3 9 7 . 4
1 5 8 . 1
7 5 . 6
2 7 . 9
1 6 8 1 . 5






1 0 . 8
4 5 . 5
6 3 . 9
1 0 8 . 6




5 3 9 . 3
R a n g e /
E t e n d u e
3 4 . 3
9 .5
5 8 . 4
1 1 8 . 8
2 1 7 . 1
2 1 4 . 4
4 3 7 . 5
6 1 0 . 5
3 3 3 . 4
1 5 6 . 4
7 5 . 6
2 7 . 9
1 1 4 2 . 2
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D e d o u g o u
M o n t h /














Mean r a i n f a l l /






2 5 . 6
6 7 . 5
1 1 5 . 9
2 0 8 . 9
2 6 4 . 7
1 6 2 . 2
5 0 . 0
3 . 4
0 . 3
9 0 7 . 3
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
7 . 1
4 . 8
1 5 . 0
3 4 . 7
4 5 . 1
4 9 . 9
6 7 . 6
9 4 . 0
6 4 . 2
4 0 . 0
1 0 . 1
2 . 2
1 8 5 . 1
R a i n f a l l / P l u v i o m e t r i e
CV
(%)
6 3 0 . 6
3 5 7 . 9
2 3 2 . 7
1 3 5 . 5
6 6 . 8
4 3 . 1
3 2 . 4
3 5 . 5
3 9 . 6
8 0 . 1
2 9 6 . 1
7 8 1 . 9
2 0 . 4
Max imum
(mm)
5 6 . 5
3 0 . 9
7 9 . 1
1 8 8 . 5
2 0 0 . 7
2 3 7 . 0
3 8 3 . 4
6 3 5 . 6
3 5 0 . 0
1 8 8 . 8
7 2 . 4
1 8 . 0
1 5 1 9 . 4








9 6 . 3
1 1 8 . 6




3 9 5 . 6
R a n g e /
E t e n d u e
5 6 . 5
3 0 . 9
7 9 . 1
1 8 8 . 5
2 0 0 . 7
2 3 7 . 0
2 8 7 . 1
5 1 7 . 0
3 0 3 . 2
1 8 8 . 8
7 2 . 4
1 8 . 0
1 1 2 3 . 8
D i a p a g a
M o n t h /














Mean r a i n f a l l /






2 6 . 3
8 1 . 1
1 1 6 . 1
1 7 2 . 0
2 4 6 . 9
1 5 9 . 0
3 1 . 3
3 . 8
0 . 0
8 4 4 . 0
S t a n d a r d
d e v i a t i o n /




2 5 . 5
4 4 . 6
4 2 . 3
5 7 . 7
9 0 . 2
5 7 . 7
2 9 . 0
8 . 7
0 . 2
1 6 1 . 4
CV
(%)
6 0 5 . 0
3 2 9 . 8
1 4 5 . 8
9 6 . 9
5 5 . 1
3 6 . 4
3 3 . 6
3 6 . 5
3 6 . 3
9 2 . 7
2 2 7 . 4
6 7 9 . 9
1 9 . 1
R a i n f a l l / P I u v i o m e t r i e
Max imum
(mm)
1 3 . 5
2 7 . 0
3 7 . 1
1 1 3 . 9
2 3 5 . 7
2 3 1 . 0
3 2 0 . 0
4 9 1 . 2
3 4 8 . 0
1 3 3 . 1
4 0 . 0
1.5
1 3 1 4 . 7







4 2 . 2
4 0 . 6
8 7 . 5




4 9 7 . 7
R a n g e /
E t e n d u e
1 3 . 5
2 7 . 0
3 7 . 1
1 1 3 . 9
2 3 5 . 7
1 8 8 . 8
2 7 9 . 4
4 0 3 . 7
2 8 2 . 2
1 3 3 . 1
4 0 . 0
1.5
8 1 7 . 0
68
D i e b o u g o u
M o n t h /














Mean r a i n f a l l /





1 8 . 7
5 0 . 4
1 0 5 . 8
1 5 0 . 9
1 8 3 . 3
2 5 4 . 9
1 9 5 . 0
6 3 . 2
1 0 . 7
1.8
1 0 3 7 . 7
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
0 . 6
9 . 4
2 4 . 5
3 6 . 2
5 9 . 4
7 3 . 2
7 2 . 2
9 1 . 2
6 7 . 3
5 0 . 2
2 4 . 4
1 0 . 1
2 3 7 . 9
CV
(%)
7 6 8 . 8
3 1 0 . 2
1 3 1 . 1
7 1 . 9
5 6 . 1
4 8 . 5
3 9 . 4
3 5 . 8
3 4 . 5
7 9 . 3
2 2 8 . 6
5 7 7 . 4
2 2 . 9




5 9 . 0
1 2 0 . 3
1 4 3 . 9
2 8 5 . 5
4 9 1 . 8
3 9 2 . 0
5 6 8 . 0
4 4 4 . 0
2 3 2 . 4
1 5 5 . 8
7 9 . 4
1 8 8 4 . 2






2 7 . 0
3 8 . 1
5 1 . 2
7 6 . 0




2 8 1 . 6
R a n g e /
E t e n d u e
4 . 8
5 9 . 0
1 2 0 . 3
1 4 3 . 9
2 5 8 . 5
4 5 3 . 7
3 4 0 . 8
4 9 2 . 0
3 4 1 . 0
2 2 8 . 0
1 5 5 . 8
7 9 . 4
1 6 0 2 . 6
D j i b o
M o n t h /














Mean r a i n f a l l /







2 3 . 5
6 0 . 7
1 2 9 . 2
1 6 7 . 3
7 9 . 8




S t a n d a r d
d e v i a t i o n /





2 0 . 4
4 0 . 3
5 1 . 2
5 7 . 6
4 4 . 5








7 8 8 . 8
3 6 0 . 5
2 1 7 . 0
8 6 . 7
6 6 . 3
3 9 . 6
3 4 . 4
5 5 . 7
1 3 2 . 2
5 9 2 . 3
7 8 8 . 1





1 3 . 8
4 1 . 5
8 2 . 4
2 1 3 . 2
2 8 5 . 4
3 1 7 . 1
2 4 4 . 0
9 7 . 9
4 . 5
3 . 4
7 8 3 . 7








2 5 . 6





2 6 2 . 0
Range /
E t e n d u e
0 . 0
3 . 7
1 3 . 8
4 1 . 5
8 2 . 2
2 0 5 . 3
2 5 9 . 8
2 6 4 . 5
2 3 4 . 5
9 7 . 9
4 . 5
3 . 4
5 2 1 . 7
69
D o r i
M o n t h /














Mean r a i n f a l l /







2 3 . 5
6 0 . 7
1 2 9 . 2
1 6 7 . 3
7 9 . 8
1 5 . 7
0 . 1
0 . 1
4 8 0 . 2
S t a n d a r d
d e v i a t i o n /





2 0 . 4
4 0 . 3
5 1 . 2
5 7 . 6
4 4 . 5
2 0 . 8
0 . 6
0 . 4




7 8 8 . 8
3 6 0 . 5
2 1 7 . 0
8 6 . 7
6 6 . 3
3 9 . 6
3 4 . 4
5 5 . 7
1 3 2 . 2
5 9 2 . 3
7 8 8 . 1
3 3 . 9





1 3 . 8
4 1 . 5
8 2 . 4
2 1 3 . 2
2 8 5 . 4
3 1 7 . 1
2 4 4 . 0
9 7 . 9
4 . 5
3 . 4
7 8 3 . 7








2 5 . 6






R a n g e /
E t e n d u e
0 . 0
3 . 7
1 3 . 8
4 1 . 5
8 2 . 2
2 0 5 . 3
2 5 9 . 8
2 6 4 . 5
2 3 4 . 5
9 7 . 9
4 . 5
3 . 4
7 8 3 . 7
F a d a N ' G o u r m a
M o n t h /














Mean r a i n f a l l /






2 5 . 1
7 9 . 1
1 2 4 . 7
1 8 2 . 3
2 4 9 . 9
1 5 9 . 2
2 9 . 6
1.0
0 . 3
8 5 8 . 0
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
0 . 0
2 . 2
1 2 . 7
2 3 . 5
3 7 . 6
4 1 . 0
6 2 . 1
8 2 . 3
6 3 . 7
2 9 . 8
2 . 8
1.9




4 9 8 . 0
2 0 4 . 1
9 3 . 5
4 7 . 5
3 2 . 8
3 4 . 1
3 2 . 9
4 0 . 0
1 0 0 . 8
2 7 0 . 6
7 4 3 . 8
1 6 . 8




1 7 . 3
8 2 . 9
9 7 . 4
1 8 5 . 0
1 9 8 . 0
3 8 7 . 7
5 2 6 . 8
3 4 8 . 1
1 5 3 . 3
1 5 . 0
1 5 . 6
1 3 1 2 . 5







5 8 . 0
6 0 . 1
6 5 . 9




5 6 9 . 3
R a n g e /
E t e n d u e
0 . 0
1 7 . 3
8 2 . 9
9 7 . 4
1 7 7 . 5
1 4 0 . 0
3 2 7 . 6
4 6 0 . 9
3 0 8 . 5
1 5 3 . 3
1 5 . 0
1 5 . 6
7 4 3 . 2
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G a o u a
M o n t h /














Mean r a i n f a l l /





3 1 . 4
7 7 . 4
1 3 7 . 8
1 5 5 . 4
2 0 6 . 3
2 5 9 . 3
2 2 6 . 1
8 9 . 3
1 9 . 5
3 . 4
1 2 1 4 . 1
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
1 1 . 4
1 1 . 6
2 8 . 5
5 1 . 7
6 2 . 3
6 2 . 2
1 0 6 . 5
1 2 6 . 6
8 2 . 1
5 5 . 6
2 6 . 4
1 0 . 5
3 3 5 . 5
R a i n f a l l / P I u v i o m e t r i e
CV
(%)
5 4 1 . 8
1 9 1 . 4
9 0 . 8
6 6 . 7
4 5 . 2
4 0 . 0
5 1 . 6
4 8 . 8
3 6 . 3
6 2 . 3
1 3 5 . 6
3 0 5 . 0
2 7 . 6
Maximum
(mm)
9 4 . 6
5 9 . 5
1 2 5 . 0
2 6 6 . 2
3 4 5 . 0
4 1 8 . 0
5 9 7 . 0
6 6 5 . 0
4 9 3 . 7
3 0 3 . 3
1 0 0 . 1
7 3 . 6
2 1 3 3 . 0






3 3 . 6
5 2 . 9
3 9 . 0
6 8 . 0




7 0 9 . 6
R a n g e /
E t e n d u e
9 4 . 6
5 9 . 5
1 2 5 . 0
2 5 9 . 6
3 1 1 . 4
3 6 5 . 1
5 5 8 . 0
5 9 7 . 0
3 9 5 . 9
3 0 2 . 0
1 0 0 . 1
7 3 . 6
1 4 2 3 . 4
G a r a n g o
M o n t h /














Mean r a i n f a l l /





1 0 . 6
2 8 . 1
8 1 . 7
1 0 0 . 7
1 8 1 . 7
2 5 3 . 5
1 6 5 . 6
4 0 . 2
1.6
1.3
8 7 1 . 2
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
3 . 4
1 5 . 8
2 1 . 9
2 7 . 3
4 4 . 2
4 4 . 8
6 8 . 3
6 5 . 3
6 2 . 2
3 7 . 7
4 . 1
4 . 6
1 3 5 . 3
R a i n f a l l / P I u v i o m e t r i e
CV
(%)
5 7 7 . 8
2 7 8 . 2
2 0 6 . 2
9 6 . 9
5 4 . 0
4 4 . 5
3 7 . 6
2 5 . 8
3 7 . 6
9 3 . 8
2 6 1 . 5
3 5 6 . 3
1 5 . 5
Maximum
(mm)
2 1 . 0
7 9 . 0
1 1 2 . 4
1 1 5 . 5
2 1 7 . 1
2 3 1 . 3
3 3 2 . 8
4 0 3 . 1
2 8 8 . 8
1 5 2 . 5
1 9 . 0
2 5 . 0
1 1 2 9 . 7








7 6 . 5





5 5 4 . 6
R a n g e /
E t e n d u e
2 1 . 0
7 9 . 0
1 1 2 . 4
1 1 5 . 5
2 1 7 . 1
2 3 1 . 3
2 5 6 . 3
2 4 9 . 7
2 8 8 . 8
1 5 2 . 5
1 9 . 0
2 5 . 0
5 7 5 . 1
71
H o u n d e
M o n t h /














Mean r a i n f a l l /






4 0 . 4
9 0 . 7
1 2 7 . 5
1 9 8 . 4
2 6 3 . 0
1 8 8 . 5
5 8 . 2
1 0 . 7
2 . 0
9 9 0 . 9
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
1.8
1 0 . 0
1 2 . 1
3 0 . 4
4 4 . 1
5 0 . 0
6 3 . 4
7 5 . 2
6 7 . 2
4 3 . 6
1 8 . 5
6 . 3
1 7 4 . 1
R a i n f a l l / P I u v i o m e t r i e
CV
(%)
3 5 0 . 1
2 8 0 . 9
1 6 0 . 1
7 5 . 4
4 8 . 6
3 9 . 2
3 1 . 9
2 8 . 6
3 5 . 6
7 5 . 0
1 7 2 . 1
3 1 5 . 2




4 9 . 6
5 9 . 0
1 0 9 . 5
2 0 6 . 0
2 6 1 . 5
3 5 4 . 4
4 0 0 . 9
3 5 7 . 4
1 7 0 . 5
7 2 . 0
3 2 . 0
1 4 2 2 . 1






1 6 . 0
2 8 . 9
6 3 . 0
8 9 . 4




5 5 5 . 5
R a n g e /
E t e n d u e
9 . 8
4 9 . 6
5 9 . 0
1 0 9 . 5
1 9 0 . 0
2 3 2 . 6
2 9 1 . 4
3 1 1 . 5
2 6 8 . 7
1 7 0 . 5
7 2 . 0
3 2 . 0
8 6 6 . 6
K a n t c h a r i
M o n t h /














Mean r a i n f a l l /






1 6 . 7
6 4 . 8
1 1 5 . 4
1 8 2 . 5
2 3 2 . 4
1 3 5 . 5
2 6 . 7
0 . 9
0 . 1
7 7 8 . 7
S t a n d a r d
d e v i a t i o n /




1 7 . 1
3 8 . 2
4 7 . 9
6 3 . 2
7 8 . 7
5 2 . 2
3 5 . 9
3 . 6
0 . 4
1 3 6 . 8




5 6 0 . 5
1 9 0 . 2
1 0 2 . 3
5 9 . 0
4 1 . 5
3 4 . 6
3 3 . 9
3 8 . 5
1 3 4 . 8
3 9 9 . 7
4 1 1 . 7





2 7 . 7
7 9 . 6
2 1 9 . 0
2 4 5 . 7
3 4 0 . 7
4 7 1 . 5
2 5 9 . 0
1 4 8 . 3
2 1 . 0
2 . 2
1 0 5 0 . 7







4 2 . 1
8 0 . 0
8 3 . 0




5 0 0 . 7
R a n g e /
E t e n d u e
0 . 0
4 . 3
2 7 . 7
7 9 . 6
2 1 5 . 0
2 0 3 . 6
2 6 0 . 7
3 8 8 . 5
2 2 3 . 0
1 4 8 . 3
2 1 . 0
2 . 2
5 5 0 . 0
72
K o u d o u g o u
M o n t h /














Mean r a i n f a l l /






2 1 . 6
6 0 . 6
1 0 5 . 8
1 7 6 . 9
2 4 8 . 8
1 6 4 . 2
4 5 . 1
2 . 8
0 . 0
8 3 2 . 0
S t a n d a r d
d e v i a t i o n /




1 9 . 2
3 8 . 2
4 8 . 5
6 1 . 9
7 8 . 6
6 8 . 3
3 1 . 3
5 . 9
0 . 0




3 4 4 . 7
1 8 7 . 5
8 9 . 0
6 3 . 0
4 5 . 9
3 5 . 0
3 1 . 6
4 1 . 6
6 9 . 4
2 0 7 . 7
0 . 0
2 0 . 5




1 9 . 6
4 3 . 2
8 3 . 6
2 2 5 . 7
2 4 2 . 0
2 9 3 . 5
4 9 3 . 0
4 0 2 . 3
1 5 0 . 6
2 7 . 5
0 . 0
1 2 2 9 . 4








5 7 . 7
1 1 2 . 2




5 0 3 . 2
R a n g e /
E t e n d u e
0 . 0
1 9 . 6
4 3 . 2
8 3 . 6
2 2 5 . 7
2 4 2 . 0
2 3 5 . 8
3 8 0 . 8
3 6 5 . 1
1 5 0 . 6
2 7 . 5
0 . 0
7 2 6 . 2
73
K a y a
M o n t h /














Mean r a i n f a l l /







4 5 . 6
9 7 . 2
1 6 0 . 5
2 2 7 . 6
1 2 2 . 3
2 5 . 4
2 . 0
0 . 2
6 9 3 . 9
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
0 . 0
1.6
1 0 . 9
1 5 . 0
3 2 . 6
4 4 . 8
5 2 . 8
8 2 . 6
5 2 . 7
2 9 . 9
5 . 4
1.4




3 5 1 . 5
3 5 3 . 3
1 5 8 . 7
7 1 . 6
4 6 . 1
3 2 . 9
3 6 . 3
4 3 . 1
1 1 7 . 5
2 7 2 . 8
7 8 2 . 3
1 8 . 4





8 3 . 8
9 1 . 0
1 2 8 . 1
2 5 2 . 0
3 7 3 . 4
5 8 3 . 2
2 5 6 . 6
1 5 4 . 2
3 0 . 4
1 1 . 8
1 0 0 7 . 7







1 5 . 1
5 0 . 2





4 5 8 . 2
R a n g e /
E t e n d u e
0 . 0
9 .5
8 3 . 8
9 1 . 0
1 2 8 . 1
2 3 6 . 9
3 2 3 . 2
4 8 7 . 2
2 4 7 . 2
1 5 4 . 2
3 0 . 4
1 1 . 8
5 4 9 . 5
K o u p e l a
M o n t h /














Mean r a i n f a l l /






2 3 . 1
7 5 . 9
1 0 8 . 3
1 6 5 . 4
2 4 7 . 6
1 5 0 . 8
3 4 . 3
2 . 9
0 . 2
8 1 8 . 1
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
4 . 8
4 . 2
1 6 . 7
2 2 . 0
4 6 . 8
4 1 . 0
5 1 . 6
6 6 . 3
6 4 . 6
3 5 . 9
8 . 4
1.2
1 5 1 . 9
CV
(%)
6 3 7 . 4
3 0 3 . 6
2 2 5 . 5
9 5 . 1
6 1 . 6
3 7 . 8
3 1 . 2
2 6 . 8
4 2 . 8
1 0 4 . 6
2 9 1 . 1
5 0 4 . 3
1 8 . 6
R a i n f a l l / P I u v i o m e t r i e
Max imum
(mm)
3 7 . 1
2 2 . 4
1 1 2 . 6
7 3 . 7
2 4 3 . 8
2 0 0 . 7
3 4 0 . 5
4 0 5 . 0
4 0 7 . 5
1 6 7 . 4
5 8 . 3
7 . 2
1 3 7 7 . 4








6 7 . 4
9 1 . 0




4 9 0 . 0
R a n g e /
E t e n d u e
3 7 . 1
2 2 . 4
1 1 2 . 6
7 3 . 7
2 4 3 . 8
1 9 9 . 3
2 7 3 . 1
3 1 4 . 0
3 5 9 . 2
1 6 7 . 4
5 8 . 3
7 . 2
8 8 7 . 4
L e o
M o n t h /














Mean r a i n f a l l /





1 5 . 2
5 0 . 7
9 8 . 7
1 2 4 . 5
1 8 4 . 3
2 4 7 . 9
1 9 2 . 4
5 2 . 4
8 . 1
1.5
9 7 9 . 1
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
5 . 9
9 . 3
2 1 . 5
3 4 . 7
4 2 . 4
4 5 . 0
6 4 . 0
9 2 . 3
6 5 . 4
4 3 . 5
1 5 . 7
6 . 3
1 8 8 . 3
CV
(%)
4 3 7 . 7
4 4 7 . 8
1 4 1 . 1
6 8 . 4
4 3 . 0
3 6 . 1
3 4 . 7
3 7 . 2
3 4 . 0
8 3 . 1
1 9 3 . 1
4 2 3 . 3
1 9 . 2
R a i n f a l l / P I u v i o m e t r i e
Max imum
(mm)
3 9 . 1
7 1 . 9
9 8 . 0
1 5 3 . 3
2 1 0 . 3
2 2 5 . 9
4 1 5 . 1
4 8 5 . 1
3 5 3 . 0
1 9 7 . 5
7 6 . 0
4 0 . 0
1 3 8 3 . 1







3 9 . 4
5 3 . 0
1 0 4 . 3




6 2 5 . 2
R a n g e /
E t e n d u e
3 9 . 1
7 1 . 9
9 8 . 0
1 5 3 . 3
2 1 0 . 3
1 8 6 . 5
3 6 2 . 1
3 8 0 . 8
3 0 7 . 0
1 9 7 . 5
7 6 . 0
4 0 . 0
7 5 7 . 9
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M a n g a
M o n t h /














Mean r a i n f a l l /






3 5 . 2
8 9 . 2
1 1 3 . 8
1 6 6 . 5
2 5 2 . 5
1 6 2 . 3
4 4 . 0
3 . 9
1 .1
8 8 0 . 9
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
3 . 8
6 . 2
1 1 . 2
2 7 . 1
3 2 . 9
4 2 . 0
4 9 . 1
8 6 . 5
6 4 . 3
4 6 . 0
7 . 6
3 . 3
1 5 3 . 6
CV
(%)
5 7 0 . 3
3 2 5 . 9
1 1 4 . 9
7 7 . 1
3 6 . 9
3 6 . 9
2 9 . 5
3 4 . 3
3 9 . 6
1 0 4 . 5
1 9 4 . 7
2 9 1 . 0
1 7 . 4
R a i n f a l l / P I u v i o m e t r i e
Maximum
(mm)
2 2 . 6
3 5 . 7
3 7 . 5
1 2 7 . 0
1 6 7 . 0
1 9 4 . 2
2 9 4 . 4
4 7 0 . 6
2 9 9 . 0
2 1 6 . 0
2 9 . 8
1 4 . 2
1 2 4 4 . 8






3 6 . 4
3 1 . 6






3 8 7 . 3
R a n g e /
E t e n d u e
2 2 . 6
3 5 . 7
3 7 . 5
1 2 7 . 0
1 3 0 . 6
1 6 2 . 6
1 9 7 . 0
4 7 0 . 6
2 9 9 . 0
2 1 6 . 0
2 9 . 8
1 4 . 2
8 5 7 . 5
M a r k o y e
M o n t h /














Mean r a i n f a l l /







1 2 . 2
5 6 . 6
1 0 5 . 9
1 3 4 . 3
6 2 . 3
1 5 . 8
0 . 4
0 . 5
3 9 1 . 4
S t a n d a r d
d e v i a t i o n /





1 3 . 0
3 7 . 2
4 1 . 8
4 4 . 0
2 9 . 8
2 1 . 6
1.8
1.7





5 2 1 . 6
2 4 8 . 5
1 0 6 . 5
6 5 . 8
3 9 . 5
3 2 . 8
4 7 . 9
1 3 6 . 6
4 9 7 . 9
3 7 5 . 2
2 6 . 7





1 1 . 3
3 8 . 5
5 2 . 4
1 4 7 . 7
1 8 3 . 8
2 5 3 . 1
1 3 8 . 7
8 4 . 0
9 . 6
9 . 2
6 8 4 . 4








1 6 . 1
5 0 . 3




2 1 5 . 8
R a n g e /
E t e n d u e
0 . 0
0 . 0
1 1 . 3
3 8 . 5
5 2 . 4
1 4 6 . 1
1 6 7 . 7
2 0 2 . 8
1 2 1 . 2
8 4 . 0
9 . 6
9 . 2
4 6 8 . 6
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N o u n a
M o n t h /














Mean r a i n f a l l /






1 5 . 8
5 9 . 6
1 1 7 . 6
1 9 0 . 3
2 4 0 . 1
1 3 5 . 5
4 3 . 2
3 . 1
1.3
8 1 3 . 5
S t a n d a r d
d e v i a t i o n /




1 9 . 2
3 4 . 1
4 2 . 7
6 7 . 0
8 2 . 9
5 6 . 7
3 0 . 2
7 . 2
5 . 1
1 4 0 . 6
CV
(%)
4 0 9 . 3
3 6 7 . 5
2 2 6 . 2
1 2 1 . 2
5 7 . 1
3 6 . 3
3 5 . 2
3 4 . 5
4 1 . 9
6 9 . 9
2 3 0 . 2
3 9 3 . 2
1 7 . 3
R a i n f a l l / P I u v i o m e t r i e
Max imum
(mm)
1 4 . 0
4 3 . 5
4 1 . 9
9 1 . 0
1 8 3 . 9
2 3 8 . 3
3 9 5 . 8
4 4 7 . 6
3 0 0 . 9
1 2 3 . 7
3 4 . 6
2 9 . 5
1 0 8 3 . 2







2 4 . 3
1 0 1 . 7
9 8 . 5




4 8 2 . 5
R a n g e /
E t e n d u e
1 4 . 0
4 3 . 5
4 1 . 9
9 1 . 0
1 7 9 . 5
2 1 4 . 0
2 9 4 . 1
3 4 9 . 1
2 5 1 . 8
1 2 3 . 7
3 4 . 6
2 9 . 5
6 0 0 . 7
O u a g a d o u g o u
M o n t h /














Mean r a i n f a l l /






2 0 . 5
7 3 . 4
1 1 4 . 8
1 8 7 . 8
2 6 1 . 7
1 5 0 . 0
3 6 . 2
2 . 4
0 . 4
8 5 4 . 6
S t a n d a r d
d e v i a t i o n /




2 3 . 0
4 9 . 3
4 7 . 9
5 1 . 2
8 8 . 9
5 4 . 1
3 2 . 7
8 . 4
2 . 5
1 4 0 . 1
CV
(%)
5 8 8 . 2
2 9 9 . 9
1 7 5 . 8
1 1 2 . 2
6 7 . 2
4 1 . 7
2 7 . 3
3 4 . 0
3 6 . 1
9 0 . 3
3 5 2 . 7
6 3 0 . 9
1 6 . 4




2 4 . 8
4 5 . 0
1 3 5 . 3
2 2 6 . 0
3 1 3 . 7
3 0 7 . 0
6 7 3 . 4
2 8 2 . 3
1 4 7 . 4
6 0 . 3
1 9 . 1
1 1 9 2 . 1







4 6 . 0
7 7 . 0
1 3 6 . 5




4 9 8 . 6
R a n g e /
E t e n d u e
4 . 6
2 4 . 8
4 5 . 0
1 3 5 . 3
2 1 8 . 1
2 6 7 . 7
2 3 0 . 0
5 3 6 . 9
2 2 4 . 9
1 4 7 . 4
6 0 . 3
1 9 . 1
6 9 3 . 5
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O u a h i g o u y a
M o n t h /














Mean r a i n f a l l /






1 0 . 9
3 3 . 8
8 7 . 8
1 6 3 . 2
2 0 7 . 5
1 1 4 . 4
2 8 . 2
0 . 9
0 . 0
6 4 8 . 5
S t a n d a r d
d e v i a t i o n /




1 7 . 9
2 9 . 1
3 8 . 6
5 8 . 2
7 4 . 2
4 4 . 2
2 9 . 7
3 . 0
0 . 0
1 9 2 . 7
CV
(%)
5 7 0 . 7
7 3 6 . 5
3 2 4 . 2
1 6 4 . 1
8 6 . 3
4 3 . 9
3 5 . 6
3 5 . 8
3 8 . 7
1 0 5 . 1
3 5 3 . 0
0 . 0
2 9 . 7





3 1 . 5
8 1 . 5
1 2 4 . 5
1 7 9 . 8
3 3 2 . 3
4 0 1 . 6
2 8 3 . 8
1 4 9 . 3
1 5 . 3
0 . 0
9 7 1 . 4








6 7 . 6
9 7 . 8




4 1 3 . 0
R a n g e /
E t e n d u e
4 . 0
8 . 5
3 1 . 5
8 1 . 5
1 2 4 . 5
1 7 8 . 8
2 6 4 . 7
3 0 3 . 8
2 4 9 . 0
1 4 9 . 3
1 5 . 3
0 . 0
5 5 8 . 4
P a m a
M o n t h /














Mean r a i n f a l l /





1 2 . 7
3 6 . 6
8 9 . 7
1 2 5 . 2
1 8 9 . 6
2 4 7 . 4
1 9 8 . 7
4 3 . 7
2 . 1
0 . 2
9 4 8 . 3
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
0 . 0
6 . 9
1 8 . 8
2 6 . 3
5 1 . 1
4 0 . 6
6 9 . 9
8 9 . 9
7 2 . 6
3 2 . 0
7 . 3
0 . 7




2 8 2 . 1
1 4 8 . 5
7 1 . 8
5 7 . 0
3 2 . 4
3 6 . 9
3 6 . 3
3 6 . 5
7 3 . 2
3 4 7 . 1
4 3 3 . 6
1 6 . 9




3 4 . 2
7 8 . 5
9 6 . 8
3 0 0 . 2
2 0 0 . 6
3 2 2 . 1
5 7 0 . 2
4 2 1 . 3
1 4 0 . 3
3 9 . 2
3 . 9
1 2 5 7 . 8






3 7 . 1
1 3 . 4
4 1 . 2
1 1 7 . 0




5 8 6 . 0
R a n g e /
E t e n d u e
0 . 0
3 4 . 2
7 8 . 5
9 6 . 8
2 6 3 . 1
1 8 7 . 2
2 8 0 . 9
4 5 3 . 2
3 6 4 . 7
1 4 0 . 3
3 9 . 2
3 . 9
6 7 1 . 8
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P o
M o n t h /














Mean r a i n f a l l / 





1 2 . 4
4 1 . 7
9 2 . 3
1 2 7 . 8
1 7 1 . 8
2 6 1 . 3
1 8 2 . 2
4 7 . 7
5 . 0
1.8
9 4 7 . 5
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
0 . 0
1 0 . 7
1 6 . 3
3 4 . 2
4 5 . 0
5 0 . 5
5 5 . 5
8 8 . 2
6 3 . 1
3 7 . 9
9 . 8
5 . 5




3 0 4 . 5
1 3 1 . 5
8 2 . 0
4 8 . 8
3 9 . 5
3 2 . 3
3 3 . 8
3 4 . 6
7 9 . 3
1 9 4 . 2
3 1 1 . 3
1 8 . 1




6 4 . 0
6 3 . 5
1 3 8 . 8
2 0 9 . 4
2 7 9 . 6
2 9 0 . 1
5 6 8 . 0
3 0 9 . 0
1 8 3 . 3
3 5 . 7
2 6 . 7
1 4 2 9 . 0






2 5 . 5
4 9 . 8
7 4 . 0
1 0 9 . 5




5 4 6 . 4
R a n g e /
E t e n d u e
0 . 0
6 4 . 0
6 3 . 5
1 3 8 . 8
1 8 3 . 9
2 2 9 . 8
2 1 6 . 1
4 5 8 . 5
2 6 0 . 8
1 8 3 . 3
3 5 . 7
2 6 . 7
8 8 2 . 6
S a r i a
M o n t h /














Mean r a i n f a l l /






2 5 . 2
6 8 . 2
1 1 4 . 1
1 7 6 . 2
2 3 5 . 9
1 5 6 . 0
3 6 . 2
1.6
0 . 6
8 1 8 . 7
S t a n d a r d
d e v i a t i o n /




2 5 . 5
3 2 . 4
3 9 . 1
6 1 . 6
7 1 . 8
6 3 . 8
2 9 . 6
3 . 4
3 . 1




2 8 8 . 6
1 8 1 . 6
1 0 1 . 3
4 7 . 6
3 4 . 3
3 5 . 0
3 0 . 4
4 0 . 9
8 1 . 7
2 1 1 . 8
5 1 3 . 8
1 6 . 0




1 0 . 5
3 0 . 0
1 3 1 . 9
1 4 3 . 2
1 8 3 . 3
3 1 1 . 6
4 5 2 . 2
3 3 1 . 9
1 1 8 . 9
1 4 . 8
1 9 . 5
1 0 9 1 . 8







3 0 . 3
4 8 . 8
1 2 3 . 0




5 6 8 . 7
R a n g e /
E t e n d u e
0 .0
1 0 . 5
3 0 . 0
1 3 1 . 9
1 3 6 . 6
1 5 3 . 0
2 6 2 . 8
3 2 9 . 2
2 8 2 . 6
1 1 8 . 9
1 4 . 8
1 9 . 5
5 2 3 . 1
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T e n k o d o g o















Mean r a i n f a l l /






2 9 . 1
8 7 . 1
1 1 0 . 6
1 6 5 . 3
2 5 8 . 2
1 7 6 . 3
3 6 . 1
2 . 3
0 . 3
8 7 6 . 5
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
3 . 3
7 . 6
2 0 . 6
2 8 . 3
5 2 . 5
4 6 . 8
6 5 . 6
9 6 . 6
6 0 . 6
3 6 . 8
5 . 3
1.5
2 8 1 . 9
CV
(%)
7 5 4 . 1
4 2 9 . 2
2 3 1 . 5
9 7 . 4
6 0 . 3
4 2 . 4
3 9 . 7
3 7 . 4
3 4 . 4
1 0 1 . 7
2 3 1 . 7
4 2 9 . 8
3 2 . 2
R a i n f a l l / P l u v i o m e t r i e
Max1 mum
(mm)
2 6 . 7
5 7 . 4
1 2 8 . 8
1 2 6 . 4
2 8 5 . 8
2 3 7 . 5
3 1 6 . 0
6 1 4 . 4
3 3 1 . 0
1 9 5 . 0
2 3 . 6
9 . 1
1 5 2 8 . 3






1 5 . 3
4 0 . 0
6 5 . 0
1 2 1 . 2




1 9 4 . 0
R a n g e /
E t e n d u e
2 6 . 7
5 7 . 4
1 2 8 . 8
1 2 6 . 4
2 7 0 . 5
1 9 7 . 5
2 5 1 . 0
4 9 3 . 2
2 6 2 . 5
1 9 5 . 0
2 3 . 6
9 . 1
1 3 3 4 . 3
T o u g a n















Mean r a i n f a l l /






1 2 . 0
3 4 . 2
7 7 . 3
1 3 6 . 2
1 9 8 . 1
1 0 8 . 2
2 7 . 8
6 . 7
1.5
6 0 6 . 4
S t a n d a r d
d e v i a t i o n /
E c a r t t y p e
1.3
1 .1
1 0 . 6
2 0 . 0
3 0 . 9
4 0 . 5
6 0 . 7
9 0 . 1
5 3 . 2
2 6 . 7
2 9 . 2
8 . 4
3 1 4 . 2
CV
(%)
7 3 2 . 7
5 4 7 . 6
2 7 1 . 2
1 6 6 . 3
9 0 . 4
5 2 . 4
4 4 . 5
4 5 . 5
4 9 . 2
9 5 . 8
4 3 2 . 3
5 4 0 . 1
5 1 . 8
R a i n f a l l / P I u v i o m e t r i e
Max imum
(mm)
1 0 . 5
8 . 6
6 2 . 5
9 9 . 8
1 6 4 . 7
2 2 8 . 0
3 7 4 . 5
4 8 2 . 0
2 9 8 . 7
1 1 1 . 5
2 1 1 . 0
6 5 . 1
1 2 0 9 . 6







3 0 . 8
5 8 . 9
8 9 . 7




3 1 8 . 0
R a n g e /
E tendu f
1 0 . 5
8 . 6
6 2 . 5
9 9 . 8
1 6 4 . 7
1 9 7 . 2
3 1 5 . 6
3 9 2 . 3
2 7 1 . 5
1 1 1 . 5
2 1 1 . 0
6 5 . 1
8 9 1 . 6
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Y a k o
M o n t h /














Mean r a i n f a l l /






1 6 . 4
4 7 . 8
9 3 . 2
1 7 8 . 8
2 2 3 . 2
1 3 2 . 5
2 8 . 2
0 . 7
0 . 0
7 2 4 . 2
S t a n d a r d
d e v i a t i o n /




2 9 . 5
2 8 . 8
3 2 . 6
6 6 . 6
7 1 . 6
5 4 . 7
2 4 . 8
4 . 3
0 . 0
1 8 1 . 5




3 3 4 . 8
2 5 1 . 3
1 8 0 . 1
6 0 . 1
3 5 . 0
3 7 . 2
3 2 . 1
4 1 . 3
8 7 . 9
5 7 7 . 6
0 . 0





4 5 . 0
1 5 7 . 1
1 4 4 . 5
1 6 2 . 4
3 2 9 . 4
4 1 9 . 0
2 5 1 . 6
9 2 . 3
2 6 . 9
0 . 0
1 0 3 7 . 4








8 2 . 2
8 4 . 9





R a n g e /
E t e n d u e
0 . 0
2 . 5
4 5 . 0
1 5 7 . 1
1 3 5 . 5
1 6 2 . 4
2 4 7 . 2
3 3 4 . 1
2 0 0 . 6
9 2 . 3
2 6 . 9
0 . 0
1 0 3 7 . 4
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A P P E N D I X I I - P r o g r a m for t h e
C o m p u t a t i o n
of In i t ia l a n d
C o n d i t i o n a l P robab i l i t i es
A P P E N D I C E I I - P r o g r a m m e p o u r
I 'est imat ion d e s
p r o b a b i l i t e s ini t iates





A P P E N D I X I I I - Resu l ts of t h e In i t ia l
a n d C o n d i t i o n a l
P r o b a b i l i t y A n a l y s i s
A P P E N D I C E I I I - Resu l ta ts de I 'ana lyse
des p r o b a b i l i t e s ini t iates
e t c o n d i t i o n n e l l e s




























































































































































































































































































































































W = Wet; W+W = Wet f o l l owed by we t ; W+D = Wet f o l l owed by dry .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec.
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2 6 . 8
3 2 . 1




















































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l owed by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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2 8 . 4



































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l owed by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
9 1













































































































































































































































































































































































































2 0 . 8



































W = Wet; W+W = Wet f o l l owed by we t ; W+D = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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W = Wet; W+W = Wet f o l l owed by we t ; W+D = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S - Humide s u i v i par sec .
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1 7 . 1
23 .3




4 3 . 1
52 .7








2 3 . 0
14.4
P o s t r a i n y / P o s t - p l u v i e u s e (10.2 mm)
30 30 17 12 23 14 4 13 13 6 7 0 7 3 0 3 10.2
W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l o w e d by d r y .














































































































































































































































































































































































P o s t r a i n y / P o s t - p l u v i e u s e ( 9 . 1 mm)
30 24 0 6 16 0 4 10 0 2 10 0 2 5 0 2 9 . 1
W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l owed by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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P r e r a i n y / P r e - p l u v i e u s e (9 .4 mm)
11 24 62 51 17 22 24 13 14 13 6 0 6 4 0 4 9.4



































































































































































































































































2 0 . 6
38.6










5 5 . 1
3 2 . 1




















































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l owed by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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W = Wet; W+W = Wet f o l l o w e d by we t ; W-K) = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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M e a n /
Moyenne
(mm)




























































































































































































































7 1 . 1
3 9 . 1
34 .7




















































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l owed by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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3 0 . 1
22 .3




















































W = Wet; W+W = Wet f o l l owed by we t ; W-K) = Wet f o l l owed by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec.
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F a d a N ' G o u r m a (853.7 mm)
Decade W
H

































M e a n /
M o y e n n e
(mm)

















































































































































































































































































































































7 9 . 1
7 2 . 1
5 3 . 1
3 2 . 1
13.4



































W = Wet; W+W = Wet f o l l o w e d by w e t ; W+D = Wet f o l l o w e d by d r y .
H = H u m i d e ; H+H = H u m i d e s u i v i p a r h u m i d e ; H+S = H u m i d e s u i v i p a r s e c .
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M e a n /
Moyenne
(mm)
P r e r a i n y / P r e - p l u v i e u s e ( 9 . 9 mm)
8 28 60 49 17 42 34 14 30 20 10 14 16 6 25 12 9 .9





















































































































































































































































































































































































2 7 . 1
2 5 . 4



































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l o w e d by d r y .
H = Humlde; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
1 0 1



























































































































































































































































































































2 5 . 8
2 3 . 0
34 .6
24 .7
3 5 . 8
38 .4
5 2 . 8
67 .2
6 4 . 1





2 9 . 1




















































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec.
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2 1 . 9
17.3
2 6 . 0
33 .9
44 .9
3 6 . 8
4 9 . 1
60 .8
72 .4


























































W = Wet; W+W = Wet f o l l o w e d by w e t ; W+D = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S - Humide s u i v i par sec .
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2 3 . 9
30 .8






8 1 . 1
71.5
5 3 . 1
42.3
2 5 . 0




















































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l o w e d by d r y .


























































































































































































































































































































































5 9 . 1
35.6
2 1 . 1




















































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec.
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8 9 . 1
7 8 . 1
69 .7
5 2 . 9
30 .0




















































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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M e a n /
Moyenne
(mm)


















































































































































































































































































































































7 5 . 1
64.5
44 .9
2 4 . 8



































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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2 8 . 8
37 .4
33.3
3 9 . 1
39 .9






























































W = Wet; W+W = Wet f o l l owed by we t ; W+D = Wet fo l l owed by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec.
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M a r k o y e (392.2 mm)



































M e a n /
M o y e n n e
(mm)
P r e r a i n y / P r e - p l u v i e u s e ( 1 3 mm)
16 45 54 50 2 1 67 30 14 75 20 7 50 22 3 0 18 13.0

































































































































































2 0 . 9
2 2 . 7
2 6 . 8





2 7 . 6
2 1 . 9




















































W = W e t ; W + W = W e t f o l l o w e d b y w e t ; W + D = W e t f o l l o w e d b y d r y .
H = H u m i d e ; H+H = H u m i d e s u i v i p a r h u m i d e ; H + S = H u m i d e s u i v i p a r s e c .
110
N i a n g o l o k o (1245.2 m m )
D e c a d e W
H

































M e a n /
M o y e n n e
(mm)
























































































































































































































































































































































































































2 6 . 9
2 7 . 0
38 .7
5 1 . 1
4 9 . 1
60 .6
55 .7
5 5 . 8
78.5
6 6 . 0








3 0 . 9



































W = W e t ; W+W = W e t f o l l o w e d b y w e t ; W + D = W e t f o l l o w e d b y d r y .
H = H u m i d e ; H+H = H u m i d e s u i v i p a r h u m i d e ; H+S - H u m i d e s u i v i p a r s e c .
1 1 1




































M e a n /
M o y e n n e
(mm)


































1 1 . 9

































































































































































































































































2 0 . 9
27 .5
3 8 . 1
40 .8









2 5 . 9
2 1 . 4
14.4
P o s t r a i n y / P o s t - p l u v i e u s e (7 .3 mm)
30 28 8 6 14 0 3 5 0 2 2 0 0 2 0 0 7.3
W = Wet; W+W = Wet f o l l o w e d by w e t ; W+D = Wet f o l l o w e d by d r y .
H = Humlde; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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O u a g a d o u g o u (827.7 mm)



































M e a n /
Moyenne
(mm)













































































































































































































































































































6 2 . 9
84 .8
8 7 . 1
62 .7
51 .3
3 1 . 8
16 .0



































W = W e t ; W+W = Wet f o l l o w e d by w e t ; W+D = Wet f o l l o w e d by d r y .
H = H u m i d e ; H+H = H u m i d e s u i v i p a r h u m i d e ; H+S = Humide s u i v i p a r s e c .
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O u a h i g o u y a (688.9 mm)



































M e a n /
M o y e n n e
(mm)






































































































































































































































































2 4 . 0
31 .4
36.5





























































W = W e t ; W+W = W e t f o l l o w e d by w e t ; W+D = W e t f o l l o w e d by d r y .
H = H u m i d e ; H+H = H u m i d e s u i v i p a r h u m i d e ; H+S = H u m i d e s u i v i p a r s e c .
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2 5 . 8



































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l o w e d by d r y .





















































































































































































































































































































































































4 4 . 1
59 .0
6 6 . 1






2 0 . 9



































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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2 1 . 0












2 9 . 9
18.6



































W = Wet; W+W = Wet f o l l o w e d by we t ; W+D = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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W = Wet; W+W = Wet f o l l o w e d by w e t ; W+D = Wet f o l l o w e d by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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2 2 . 9
24 .7






























































W = Wet; W+W = Wet f o l l owed by we t ; W+D = Wet f o l l owed by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec.
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2 4 . 4
26 .2































































W = Wet; W+W = Wet f o l l o w e d by w e t ; W+D = Wet f o l l owed by d r y .
H = Humide; H+H = Humide s u i v i par humide; H+S = Humide s u i v i par sec .
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A P P E N D I X I V - C o m p u t e r P r o g r a m
U s e d for C o n s t a n t
P r o b a b i l i t y A n a l y s i s
A P P E N D I C E I V - P r o g r a m m e i n f o r m a t i q u e
ut i l ise p o u r I 'ana lyse







A P P E N D I X V - Resu l ts of t h e
C o n s t a n t P r o b a b i l i t y
A n a l y s i s
A P P E N D I C E V - R e s u l t a t s de I 'analyse
de la p r o b a b i l i t e






















P r o b a b i l i t y l e v e l s (%) /
N i v e a u x de p r o b a b i l i t e (%)
75 50 25 10







1 3 . 5
9 . 4
7 . 8
2 0 . 5
2 3 . 0
2 6 . 4











1 4 . 2
2 2 . 4
1 8 . 0
1 7 . 4
3 5 . 3
3 8 . 4
4 0 . 5
4 0 . 5
1 8 . 7
1 3 . 0
8 . 0
3 . 4




1 8 . 3
1 6 . 4
2 5 . 9
3 6 . 4
3 3 . 1
3 6 . 1
5 9 . 0
6 2 . 9
6 1 . 4
6 6 . 0
3 6 . 2
2 9 . 0
1 6 . 2
8 . 5
6 3 5 . 9
1 3 . 4
1 1 . 9
1 2 . 1
3 0 . 8
3 0 . 9
4 2 . 9
5 5 . 3
5 5 . 1
6 5 . 2
9 1 . 8
9 6 . 2
8 8 . 5
1 0 0 . 7
6 2 . 5
5 5 . 1
2 8 . 8
1 7 . 5
7 1 8 . 0
2 7 . 4
2 0 . 7
2 0 . 3
4 5 . 8
4 9 . 4
6 3 . 2
7 7 . 1
8 1 . 5
1 0 1 . 9
1 2 9 . 8
1 3 4 . 5
1 1 8 . 8
1 4 0 . 6
9 4 . 9
8 8 . 8
4 4 . 5
2 9 . 5







2 1 . 6
2 1 . 3
3 0 . 6
4 0 . 8
3 9 . 6
4 6 . 4
6 7 . 8
7 1 . 5
6 7 . 2
7 5 . 0
4 4 . 7
3 8 . 9
2 0 . 0
1 1 . 6
6 4 2 . 0
131





























P r o b a b i l i t y l e v e l s ( % ) /
N i v e a u x de p r o b a b i l i t e (%) 
75 50 25 10









1 0 . 5
1 3 . 0
1 2 . 0
1 3 . 7
2 0 . 9
2 6 . 3
2 1 . 2
2 5 . 6
2 6 . 5
3 0 . 0
1 9 . 5














1 9 . 5
1 9 . 9
2 4 . 0
2 2 . 1
2 5 . 3
3 6 . 2
4 3 . 8
4 1 . 3
4 6 . 5
4 9 . 3
4 7 . 3
3 3 . 5
2 4 . 4









1 3 . 2
2 0 . 1
2 2 . 2
2 0 . 6
3 8 . 7
3 5 . 9
4 2 . 4
3 9 . 1
4 5 . 1
6 1 . 0
7 1 . 5
7 6 . 9
8 1 . 4
8 8 . 2
7 3 . 7
5 6 . 0
4 6 . 1
3 0 . 2
1 1 . 9
1 1 . 0
5 . 3
4 . 0
1 0 9 8 . 8
1 3 . 2
1 5 . 2
1 9 . 1
3 1 . 4
3 8 . 5
4 5 . 9
4 0 . 4
6 8 . 0
5 9 . 1
6 8 . 6
6 3 . 5
7 3 . 4
9 5 . 5
1 0 9 . 1
1 2 9 . 1
1 3 0 . 9
1 4 4 . 0
1 0 8 . 5
8 7 . 1
7 8 . 5
5 1 . 2
2 6 . 2
2 4 . 8
1 3 . 7
1 0 . 9
1 3 4 1 . 8
1 9 . 7
2 8 . 5
3 3 . 5
5 7 . 5
6 2 . 1
7 7 . 9
6 6 . 3
1 0 4 . 2
8 6 . 8
9 9 . 8
9 2 . 4
1 0 7 . 1
1 3 5 . 5
1 5 2 . 3
1 9 2 . 1
1 8 9 . 5
2 1 0 . 5
1 4 7 . 8
1 2 3 . 2
1 1 7 . 8
7 6 . 8
4 6 . 1
4 4 . 2
2 6 . 5
2 1 . 7
1 5 8 8 . 6




1 0 . 1
1 2 . 8
2 1 . 9
2 6 . 8
3 2 . 1
2 8 . 1
4 8 . 6
4 2 . 6
4 9 . 8
4 6 . 0
5 3 . 3
7 0 . 4
8 1 . 3
9 3 . 8
9 6 . 2
1 0 5 . 5
8 1 . 9
6 4 . 3
5 6 . 5
3 6 . 5
1 8 . 0
1 7 . 0
9 . 2
7 . 2
1 1 3 2 . 1
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P r o b a b i l i t y l e v e l s (%)/ 
N i v e a u x de p r o b a b i l i t e (%)
75 50 25 10










1 2 . 2
1 0 . 2
1 1 . 0
8 . 6
1 5 . 3
9 . 1
1 2 . 3
1 0 . 4
1 7 . 2
1 3 . 6
3 2 . 1
4 1 . 8
3 1 . 6
2 2 . 5












1 2 . 1
1 5 . 4
2 2 . 5
1 9 . 6
1 9 . 9
1 8 . 9
2 5 . 7
1 9 . 3
2 4 . 2
2 3 . 2
3 1 . 6
2 7 . 6
5 0 . 0
6 2 . 3
4 8 . 8
3 5 . 5








1 1 . 5
1 4 . 5
1 0 . 7
1 8 . 9
2 6 . 2
2 9 . 6
3 9 . 9
3 5 . 9
3 4 . 8
3 8 . 7
4 2 . 2
3 8 . 2
4 5 . 2
4 7 . 9
5 6 . 0
5 2 . 9
7 7 . 2
9 2 . 3
7 4 . 7
5 5 . 3
3 8 . 9
2 2 . 9
1 6 . 2
7 . 0
1 1 4 4 . 5
8 . 8
1 6 . 9
1 2 . 6
2 2 . 9
3 4 . 2
2 5 . 4
3 9 . 8
4 8 . 8
5 0 . 8
6 4 . 6
5 9 . 5
5 6 . 0
6 9 . 4
6 4 . 7
6 7 . 2
7 6 . 2
8 6 . 6
9 0 . 7
9 0 . 8
1 1 2 . 8
1 3 0 . 7
1 0 8 . 6
8 1 . 5
6 4 . 6
4 9 . 8
4 0 . 1
1 6 . 4
1 3 2 4 . 8
1 7 . 6
2 6 . 0
1 8 . 4
3 2 . 2
6 2 . 3
4 6 . 5
6 8 . 1
7 7 . 7
7 6 . 8
9 4 . 0
8 7 . 9
8 0 . 9
1 0 7 . 8
9 0 . 6
1 0 3 . 0
1 1 3 . 7
1 3 5 . 2
1 3 1 . 8
1 3 7 . 1
1 5 2 . 8
1 7 3 . 2
1 4 6 . 5
1 1 1 . 0
9 5 . 6
8 6 . 9
7 5 . 3









2 3 . 9
1 7 . 5
2 7 . 7
3 4 . 3
3 6 . 2
4 6 . 9
4 2 . 8
4 0 . 6
4 9 . 5
4 7 . 7
4 8 . 0
5 4 . 9
6 1 . 9
6 6 . 2
6 5 . 4
8 5 . 4
1 0 0 . 5
8 2 . 4
6 1 . 2
4 6 . 6
3 5 . 0
2 8 . 4
1 0 . 9
1 1 6 2 . 3
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P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x de p r o b a b i l i t e (%) 
90 75 50 25 10











1 1 . 1
1 3 . 5
1 3 . 7
1 7 . 8
1 7 . 6
1 8 . 8
2 1 . 9
1 9 . 8














1 7 . 3
1 3 . 7
1 9 . 5
2 0 . 7
2 5 . 6
2 8 . 9
3 5 . 0
3 5 . 6
3 9 . 3
4 3 . 9
3 7 . 6
2 9 . 9









1 0 . 1
1 6 . 3
1 9 . 8
2 0 . 9
3 6 . 6
2 9 . 0
3 6 . 5
3 7 . 1
4 6 . 4
5 7 . 2
6 5 . 4
6 8 . 1
7 7 . 2
8 3 . 2
6 8 . 2
5 5 . 1
3 6 . 4
1 9 . 3
1 4 . 1
1 0 . 4
4 . 2
1 0 1 7 . 8
2 5 . 7
1 4 . 8
1 2 . 2
2 2 . 5
3 2 . 8
4 2 . 1
4 0 . 8
6 7 . 1
5 3 . 2
6 1 . 5
6 0 . 7
7 6 . 4
1 0 0 . 1
1 1 0 . 2
1 1 6 . 6
1 3 4 . 8
1 4 1 . 7
1 1 2 . 5
9 2 . 0
6 1 . 3
3 9 . 7
3 0 . 2
2 5 . 1
1 0 . 8
1 2 9 6 . 0
4 1 . 0
2 8 . 1
2 2 . 1
3 9 . 7
5 4 . 5
7 2 . 5
6 6 . 8
1 0 5 . 7
8 3 . 9
9 1 . 8
8 8 . 9
1 1 2 . 4
1 5 3 . 2
1 6 4 . 4
1 7 5 . 9
2 0 5 . 7
2 1 2 . 8
1 6 5 . 5
1 3 6 . 4
9 1 . 5
6 7 . 2
5 2 . 2
4 6 . 5
2 0 . 5
1 5 8 5 . 4






1 5 . 3
2 2 . 6
2 9 . 4
2 8 . 5
4 7 . 6
3 7 . 6
4 4 . 1
4 3 . 9
5 5 . 4
7 2 . 0
7 9 . 9
8 4 . 4
9 7 . 3
1 0 2 . 8
8 2 . 0
6 6 . 7
4 4 . 0
2 7 . 7
2 0 . 8
1 7 . 3
6 . 9
1 0 6 4 . 0
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P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x de p r o b a b i l i t e (%)
75 50 25 10









1 3 . 1
1 5 . 5
1 4 . 5
1 3 . 9
1 1 . 7













1 4 . 2
1 7 . 1
2 3 . 7
2 9 . 6
2 6 . 8
2 8 . 1
2 5 . 4
2 4 . 3









1 9 . 9
1 4 . 5
2 0 . 9
2 8 . 5
3 1 . 1
4 1 . 7
5 4 . 0
4 7 . 7
5 3 . 7
5 1 . 1
4 4 . 4
2 6 . 0




5 6 3 . 6
1 3 . 6
1 6 . 6
2 1 . 0
4 2 . 2
2 9 . 3
3 8 . 3
5 0 . 3
5 1 . 5
6 7 . 1
8 9 . 6
7 7 . 7
9 2 . 1
9 0 . 8
7 3 . 6
5 1 . 3
3 5 . 2
1 6 . 5
1 1 . 2
9 . 4
8 2 7 . 5
2 8 . 2
3 0 . 1
3 7 . 7
7 2 . 6
4 9 . 0
6 0 . 4
7 7 . 5
7 5 . 8
9 7 . 2
1 3 2 . 3
1 1 3 . 4
1 3 9 . 0
1 4 0 . 2
1 0 8 . 6
8 4 . 7
6 0 . 6
3 1 . 2
2 0 . 6
1 8 . 2





1 1 . 1
1 4 . 2
2 9 . 4
2 0 . 1
2 6 . 8
3 5 . 6
3 7 . 0
4 8 . 8
6 5 . 0
5 6 . 5
6 6 . 4
6 5 . 1
5 3 . 2
3 6 . 0
2 4 . 4
1 1 . 1
7 . 2
5 . 9
6 3 1 . 9
135


























P r o b a b i l i t y l e v e l s (%)/ 
N i v e a u x de p r o b a b i l i t e (%)
75 50 25 10









1 1 . 4
1 2 . 0
1 6 . 7
2 3 . 9
2 6 . 0
2 6 . 5
3 7 . 7
2 6 . 3












1 4 . 2
1 7 . 1
1 8 . 4
2 0 . 9
2 3 . 4
3 2 . 3
3 9 . 2
4 3 . 3
4 5 . 9
5 8 . 3
4 2 . 3
2 8 . 4





7 3 9 . 3
4 . 2
6 . 3
1 0 . 5
1 6 . 7
2 0 . 6
2 9 . 6
3 0 . 4
3 3 . 8
3 6 . 8
4 3 . 5
5 9 . 5
6 3 . 0
7 0 . 6
7 7 . 3
8 9 . 2
6 7 . 0
4 9 . 9
3 2 . 8




9 1 9 . 6
9 . 3
1 4 . 5
2 4 . 8
3 3 . 7
3 9 . 6
5 3 . 6
4 9 . 4
5 6 . 2
5 9 . 5
7 3 . 1
9 9 . 3
9 5 . 0
1 0 7 . 6
1 2 0 . 9
1 2 9 . 5
9 9 . 9
8 0 . 3
5 8 . 8
3 3 . 2
2 1 . 2
1 5 . 3
9 . 8
1 1 2 7 . 1
1 6 . 6
2 6 . 1
4 5 . 3
5 6 . 2
6 4 . 2
8 3 . 9
7 1 . 9
8 3 . 1
8 6 . 4
1 0 8 . 8
1 4 7 . 3
1 3 1 . 7
1 5 0 . 1
1 7 1 . 5
1 7 4 . 7
1 3 7 . 2
1 1 6 . 2
9 1 . 2
5 7 . 4
3 7 . 7
2 9 . 2
1 9 . 4
1 3 3 8 . 2





1 7 . 1
2 3 . 3
2 7 . 6
3 7 . 9
3 5 . 5
4 0 . 4
4 3 . 1
5 2 . 7
7 2 . 1
7 0 . 9
8 0 . 2
8 9 . 5
9 8 . 5
7 4 . 9
5 8 . 6
4 1 . 7
2 3 . 0
1 4 . 4
1 0 . 2
6 . 3
9 4 8 . 4
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P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x de p r o b a b i l i t e (%)
75 50 25 10








1 4 . 8
1 5 . 1
1 7 . 7
3 5 . 3
3 5 . 9
3 0 . 1
3 7 . 1
2 0 . 5










1 0 . 9
1 4 . 1
1 5 . 7
2 4 . 0
2 8 . 0
3 1 . 3
5 3 . 6
5 2 . 5
5 1 . 0
5 4 . 5
3 5 . 2
2 6 . 2




7 7 1 . 9
4 . 8
7 . 8
1 2 . 0
1 0 . 6
2 4 . 7
2 6 . 8
3 2 . 2
3 8 . 4
4 9 . 9
5 3 . 6
8 0 . 7
7 6 . 6
8 4 . 3
7 9 . 7
5 9 . 0
4 6 . 3
2 5 . 8
1 8 . 2
1 0 . 3
5 . 2
8 9 5 . 0
1 2 . 8
2 0 . 7
2 8 . 9
2 2 . 2
4 7 . 4
4 5 . 7
5 7 . 9
5 7 . 7
8 1 . 3
8 4 . 8
1 1 5 . 9
1 0 7 . 2
1 3 0 . 0
1 1 1 . 8
9 1 . 8
7 4 . 9
5 2 . 5
3 6 . 4
2 2 . 8
1 3 . 6
1 0 3 0 . 7
2 4 . 9
4 0 . 3
5 3 . 5
3 7 . 8
7 6 . 8
6 8 . 9
9 0 . 2
7 9 . 7
1 1 8 . 6
1 2 1 . 3
1 5 5 . 0
1 4 0 . 7
1 8 2 . 8
1 4 7 . 0
1 2 9 . 8
1 0 8 . 9
8 8 . 0
6 0 . 4
4 0 . 1
2 6 . 4





1 4 . 3
2 0 . 1
1 5 . 0
3 3 . 3
3 2 . 5
4 1 . 1
4 2 . 7
5 9 . 2
6 2 . 2
8 8 . 5
8 2 . 7
9 6 . 7
8 6 . 2
6 7 . 8
5 4 . 5
3 6 . 8
2 5 . 2
1 5 . 5
9 . 1
9 0 7 . 7
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P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x de p r o b a b i l i t e (%) 
75 50 25 10







1 1 . 3
9 . 0
1 1 . 4
1 8 . 4
2 1 . 1
2 0 . 2
3 8 . 3
3 5 . 3
3 3 . 4










1 6 . 3
1 7 . 6
1 8 . 8
1 8 . 3
2 1 . 4
3 0 . 9
3 6 . 1
3 6 . 8
5 5 . 4
5 2 . 6
4 7 . 4
3 3 . 2




7 3 2 . 0
5 . 2
9 . 3
1 3 . 9
1 5 . 0
3 1 . 4
3 2 . 1
3 0 . 8
3 4 . 9
3 8 . 5
5 0 . 9
6 0 . 4
6 4 . 8
7 9 . 7
7 7 . 8
6 7 . 1
5 0 . 5




8 3 5 . 3
1 4 . 0
2 0 . 1
3 2 . 6
3 0 . 0
5 4 . 1
5 3 . 1
4 7 . 1
5 9 . 8
6 3 . 1
7 8 . 2
9 3 . 8
1 0 4 . 6
1 1 0 . 5
1 1 0 . 1
9 1 . 7
7 2 . 9
4 5 . 7
2 0 . 5
1 1 . 1
1 4 . 3
9 4 7 . 8
2 7 . 5
3 4 . 8
5 9 . 4
4 9 . 7
8 1 . 9
7 8 . 3
6 5 . 9
9 0 . 1
9 2 . 6
1 0 9 . 6
1 3 2 . 6
1 5 1 . 7
1 4 4 . 0
1 4 5 . 8
1 1 8 . 4
9 8 . 0
7 3 . 0
3 7 . 7
1 9 . 6
2 8 . 9
1 0 5 7 . 3




1 3 . 5
2 2 . 7
2 0 . 6
3 8 . 6
3 8 . 1
3 4 . 5
4 2 . 8
4 5 . 6
5 7 . 8
6 9 . 3
7 6 . 6
8 5 . 7
8 4 . 5
7 1 . 4
5 5 . 1
3 2 . 1
1 3 . 9
7 . 0
9 . 8
8 4 4 . 5
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P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x de p r o b a b i l i t e (%)
75 50 25 10










1 6 . 0
1 8 . 6
1 0 . 3
2 2 . 7
2 1 . 0
2 3 . 4
2 4 . 4
2 7 . 4
1 7 . 8













1 0 . 6
1 7 . 9
1 9 . 3
2 7 . 1
3 0 . 5
2 0 . 5
3 8 . 2
3 5 . 2
4 1 . 0
4 2 . 0
4 7 . 4
3 5 . 7
3 0 . 0










1 7 . 8
1 5 . 9
2 6 . 3
3 5 . 3
3 6 . 7
4 4 . 7
4 9 . 1
3 8 . 8
6 2 . 7
5 7 . 7
6 9 . 8
7 0 . 2
7 9 . 8
6 7 . 8
5 7 . 0
3 1 . 7
2 2 . 4
1 1 . 8
8 . 5
4 . 3
1 0 2 3 . 9
1 8 . 8
1 5 . 6
1 2 . 6
2 1 . 9
3 8 . 5
3 5 . 9
5 3 . 7
6 1 . 7
6 2 . 7
6 8 . 8
7 4 . 2
6 5 . 8
9 6 . 1
8 8 . 4
1 0 9 . 9
1 0 9 . 1
1 2 4 . 8
1 1 5 . 6
9 7 . 3
5 8 . 5
4 3 . 4
2 5 . 8
2 0 . 9
1 1 . 3
1 1 9 8 . 1
2 9 . 2
2 8 . 8
2 3 . 9
4 0 . 8
6 7 . 0
6 3 . 9
9 0 . 4
9 4 . 3
9 4 . 4
9 6 . 6
1 0 2 . 9
9 8 . 7
1 3 4 . 7
1 2 3 . 7
1 5 6 . 8
1 5 4 . 4
1 7 7 . 1
1 7 3 . 8
1 4 6 . 3
9 2 . 5
7 0 . 8
4 5 . 2
3 9 . 0
2 1 . 8
1 3 7 0 . 7




1 0 . 4
8 . 3
1 5 . 0
2 6 . 8
2 5 . 0
3 7 . 8
4 4 . 0
4 4 . 9
5 0 . 7
5 5 . 2
4 7 . 3
7 1 . 4
6 5 . 6
8 1 . 0
8 0 . 8
9 2 . 4
8 3 . 7
7 0 . 2
4 1 . 4
3 0 . 3
1 7 . 7
1 4 . 3
7 . 3
1 0 4 2 . 5
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P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x de p r o b a b i l i t e (%)
75 50 25 10










1 9 . 4
1 4 . 9














1 7 . 7
1 8 . 7
3 1 . 3
2 6 . 8
3 4 . 2
1 4 . 9









1 1 . 0
19.0
2 0 . 8
3 7 . 3
3 7 . 9
4 9 . 8
4 6 . 8
6 0 . 2
3 0 . 6




4 9 2 . 2
8 . 5
1 0 . 0
1 6 . 1
1 7 . 7
2 1 . 9
4 3 . 1
4 0 . 1
6 8 . 2
6 7 . 7
7 4 . 5
7 5 . 0
9 7 . 1
5 5 . 3
4 9 . 0
2 0 . 7
1 8 . 4
1 5 . 1
6 0 5 . 9
1 6 . 2
1 8 . 2
2 9 . 3
3 1 . 7
3 6 . 2
7 7 . 2
6 5 . 1
1 0 7 . 2
1 0 4 . 8
1 0 2 . 6
1 0 8 . 4
1 4 0 . 8
8 6 . 2
7 5 . 3
3 7 . 8
3 5 . 5
3 0 . 0






1 0 . 7
1 1 . 8
1 4 . 8
3 0 . 3
2 8 . 0
4 8 . 4
4 8 . 2
5 5 . 6
5 4 . 7
7 1 . 1
3 9 . 1
3 4 . 7
1 4 . 1
1 2 . 6
1 0 . 3
5 0 7 . 9
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P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x de p r o b a b i l i t e (%)
75 50 25 10








1 4 . 8
8 . 6
1 2 . 8











1 0 . 5
1 4 . 9
1 4 . 2
2 7 . 0
1 9 . 6
2 5 . 5
2 5 . 8





3 2 8 . 1
5 . 8
8 . 1
1 0 . 2
1 3 . 6
2 2 . 2
2 9 . 3
2 9 . 9
4 7 . 7
4 1 . 2
4 8 . 1
4 8 . 8
2 4 . 3
2 0 . 0
1 4 . 3
4 . 4
3 . 5
4 6 2 . 8
1 2 . 9
1 7 . 6
2 1 . 0
2 7 . 9
4 0 . 5
5 1 . 0
5 4 . 8
7 7 . 0
7 5 . 1
8 1 . 7
8 3 . 0
4 5 . 9
4 3 . 1
3 2 . 2
1 0 . 3
8 . 7
6 3 0 . 5
2 2 . 9
3 0 . 7
3 5 . 4
4 7 . 1
6 3 . 7
7 7 . 8
8 6 . 3
1 1 1 . 8
1 1 7 . 9
1 2 2 . 5
1 2 4 . 5
7 3 . 6
7 4 . 7
5 7 . 3
1 8 . 8
1 6 . 6





1 1 . 7
1 4 . 1
1 9 . 1
2 8 . 4
3 6 . 2
3 8 . 7
5 6 . 1
5 3 . 5
5 8 . 9
5 9 . 8
3 2 . 2
3 0 . 1
2 2 . 3
6 . 5
5 . 4
4 9 7 . 8
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P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x de p r o b a b i l i t e (%)
75 50 25 10









1 4 . 2
9 . 8
1 1 . 5
1 3 . 8
2 1 . 4
2 5 . 4
3 7 . 1
3 4 . 8
2 2 . 2












1 3 . 9
1 7 . 3
2 4 . 3
1 8 . 8
2 1 . 7
2 7 . 1
3 7 . 0
4 2 . 5
5 5 . 8
5 0 . 7
3 7 . 9
2 4 . 1









1 4 . 7
1 7 . 6
2 7 . 5
3 0 . 6
4 0 . 4
3 4 . 4
3 9 . 3
5 0 . 6
6 2 . 3
6 9 . 6
8 3 . 1
7 3 . 5
6 3 . 0
4 4 . 2








1 9 . 6
2 8 . 7
3 6 . 3
4 8 . 3
4 9 . 5
6 2 . 7
5 7 . 2
6 4 . 8
8 5 . 1
9 7 . 2
1 0 6 . 5
1 1 8 . 3
1 0 2 . 3
9 7 . 4
7 3 . 5
4 5 . 7
1 9 . 9
1 2 . 5
1 1 . 5
9 6 3 . 5
1 5 . 8
1 7 . 1
1 6 . 7
3 3 . 9
4 7 . 0
6 1 . 2
7 3 . 8
7 2 . 0
8 8 . 4
8 4 . 6
9 5 . 3
1 2 6 . 8
1 3 7 . 9
1 4 9 . 0
1 5 7 . 3
1 3 3 . 9
1 3 7 . 3
1 0 8 . 7
7 2 . 2
3 4 . 1
2 3 . 6
2 2 . 4







1 3 . 2
1 9 . 7
2 5 . 2
3 4 . 2
3 5 . 7
4 6 . 0
4 1 . 1
4 6 . 8
6 1 . 5
7 1 . 8
7 9 . 3
9 0 . 7
7 9 . 1
7 2 . 1
5 3 . 1
3 2 . 1
1 3 . 4
8 . 2
7 . 6
8 5 3 . 7
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P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x de p r o b a b i l i t e (%)
75 50 25 10







1 0 . 0
1 4 . 5
1 7 . 0
2 2 . 1
1 5 . 2
1 4 . 0
1 5 . 4
1 7 . 6
1 5 . 9
2 0 . 2
2 1 . 9
2 9 . 2
2 2 . 5











1 0 . 5
1 5 . 0
1 8 . 9
2 6 . 8
2 7 . 5
3 3 . 6
2 6 . 6
2 7 . 4
3 0 . 6
3 3 . 5
3 2 . 4
3 9 . 2
4 1 . 4
4 7 . 3
3 8 . 9
3 2 . 0





9 7 5 . 3
9 . 9
1 0 . 1
1 1 . 6
1 7 . 8
2 3 . 4
3 2 . 6
3 4 . 4
4 7 . 6
4 3 . 8
5 0 . 7
4 5 . 0
5 0 . 8
5 7 . 8
6 1 . 1
6 2 . 3
7 2 . 5
7 4 . 8
7 5 . 4
6 5 . 3
5 4 . 3
2 9 . 9
1 8 . 7
1 6 . 4
6 . 8
3 . 7
1 1 8 3 . 8
2 2 . 5
2 5 . 3
2 9 . 2
3 7 . 6
4 4 . 5
6 0 . 8
5 6 . 6
7 7 . 4
6 5 . 7
7 3 . 0
7 0 . 7
8 5 . 2
9 8 . 1
1 0 1 . 1
1 0 7 . 0
1 2 1 . 2
1 2 3 . 0
1 1 3 . 0
1 0 2 . 0
8 5 . 2
5 2 . 1
3 8 . 9
3 6 . 4
1 7 . 0
1 0 . 6
1 4 2 0 . 0
3 2 . 9
4 7 . 8
5 5 . 4
6 4 . 5
7 1 . 8
9 6 . 8
8 3 . 3
1 1 2 . 9
9 0 . 5
9 7 . 7
1 0 0 . 6
1 2 6 . 8
1 4 7 . 1
1 4 9 . 1
1 6 1 . 6
1 7 9 . 9
1 8 0 . 7
1 5 5 . 8
1 4 4 . 6
1 2 1 . 4
7 9 . 5
6 6 . 2
6 4 . 3
3 2 . 3
2 1 . 3





1 7 . 6
2 0 . 4
2 6 . 1
3 1 . 2
4 3 . 0
4 0 . 8
5 6 . 3
4 8 . 8
5 5 . 3
5 1 . 8
6 1 . 7
7 0 . 9
7 3 . 5
7 7 . 3
8 8 . 1
8 9 . 8
8 4 . 7
7 5 . 3
6 2 . 7
3 7 . 0
2 7 . 1
2 5 . 4
1 1 . 5
6 . 9
1 2 1 3 . 3
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P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x de p r o b a b i l i t e (%)
75 50 25 10











1 0 . 7
2 5 . 5
1 7 . 3
3 1 . 8
3 7 . 0
2 7 . 7
2 4 . 2












1 0 . 4
9 . 7
1 7 . 8
1 2 . 0
2 2 . 0
3 9 . 7
3 1 . 3
4 8 . 7
5 5 . 3
4 5 . 5
4 0 . 2










1 5 . 9
1 4 . 3
2 4 . 9
1 9 . 8
3 1 . 0
2 7 . 9
4 2 . 6
6 1 . 0
5 4 . 7
7 3 . 8
8 2 . 1
7 3 . 3
6 5 . 2
5 1 . 0
2 1 . 9






1 1 . 6
2 0 . 3
3 6 . 9
3 3 . 0
4 9 . 3
3 5 . 4
4 9 . 5
5 4 . 7
7 3 . 7
8 8 . 9
8 7 . 7
1 0 6 . 5
1 1 6 . 5
1 1 0 . 9
9 9 . 2
8 3 . 0
4 1 . 6
2 7 . 2
1 8 . 3
1 3 . 2
0 . 0
1 8 . 9
1 7 . 9
2 2 . 5
3 9 . 6
6 6 . 8
5 9 . 7
8 1 . 6
5 4 . 9
7 1 . 4
8 9 . 6
1 1 1 . 8
1 2 0 . 2
1 2 6 . 7
1 4 3 . 0
1 5 4 . 4
1 5 3 . 9
1 3 8 . 2
1 2 1 . 1
6 7 . 0
5 0 . 4
3 4 . 0
2 5 . 9
0 . 0






1 4 . 1
2 5 . 8
2 3 . 0
3 4 . 6
2 4 . 7
3 5 . 8
3 8 . 4
5 2 . 8
6 7 . 2
6 4 . 1
8 1 . 1
8 9 . 4
8 2 . 9
7 3 . 9
6 0 . 4
2 9 . 1
1 8 . 8
1 2 . 4
8 . 8
8 7 0 . 5
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P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x de p r o b a b i l i t e (%) 
75 50 25 10











1 4 . 6
1 5 . 7
2 3 . 5
2 3 . 8
2 3 . 4
2 2 . 2
1 8 . 7













1 2 . 3
1 4 . 6
1 7 . 3
1 8 . 3
2 7 . 0
2 8 . 4
4 0 . 6
4 2 . 4
4 0 . 4
4 1 . 6
3 5 . 9
2 5 . 4









1 1 . 3
1 3 . 9
2 0 . 1
2 8 . 6
2 9 . 0
3 4 . 1
3 6 . 0
4 8 . 0
4 9 . 7
6 8 . 3
7 3 . 2
6 8 . 0
7 5 . 0
6 5 . 7
4 8 . 7
3 5 . 7
1 8 . 1
1 0 . 4
7 . 9
3 . 9
8 9 2 . 8
8 . 3
1 2 . 7
1 9 . 9
2 5 . 0
3 0 . 2
4 0 . 7
5 6 . 1
5 1 . 2
5 9 . 8
6 2 . 9
7 8 . 1
7 9 . 9
1 0 6 . 6
1 1 6 . 4
1 0 6 . 1
1 2 3 . 1
1 0 9 . 1
8 3 . 6
6 2 . 8
3 7 . 9
2 3 . 7
2 0 . 0
1 1 . 0
1 2 2 8 . 9
1 5 . 5
2 4 . 9
3 8 . 2
4 4 . 1
5 2 . 9
6 8 . 0
9 1 . 9
7 8 . 6
9 1 . 6
9 6 . 1
1 1 3 . 9
1 1 5 . 6
1 5 1 . 1
1 6 7 . 2
1 5 0 . 4
1 8 0 . 5
1 6 1 . 2
1 2 6 . 3
9 6 . 3
6 4 . 8
4 2 . 4
3 8 . 0
2 2 . 1






1 3 . 7
1 7 . 1
2 0 . 9
2 8 . 3
3 9 . 5
3 6 . 3
4 2 . 6
4 4 . 9
5 6 . 8
5 8 . 3
7 8 . 8
8 5 . 7
7 8 . 4
8 9 . 9
7 9 . 4
6 0 . 2
4 4 . 8
2 6 . 4
1 6 . 2
1 3 . 7
7 .3
9 6 6 . 1
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K a n t c h a r i























P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%)
75 5 0 2 5 10









1 6 . 6
1 9 . 2
2 0 . 2
3 0 . 7
2 3 . 1
3 0 . 4
1 8 . 8










1 0 . 1
1 7 . 2
1 5 . 9
1 4 . 9
2 7 . 2
3 2 . 4
3 5 . 9
4 4 . 6
4 2 . 1
4 6 . 1
3 1 . 2
2 7 . 7




6 8 7 . 2
3 . 7
6 . 5
1 3 . 0
1 4 . 2
2 0 . 7
2 9 . 5
3 4 . 2
2 9 . 5
4 3 . 8
5 3 . 5
6 2 . 0
6 4 . 4
7 4 . 0
6 9 . 5
5 0 . 7
4 5 . 8




7 7 5 . 2
8 . 5
1 4 . 8
3 1 . 3
2 5 . 1
3 7 . 1
4 6 . 9
6 3 . 4
5 1 . 8
6 6 . 2
8 2 . 2
9 8 . 6
8 9 . 5
1 1 9 . 3
9 9 . 8
7 7 . 2
7 0 . 5
3 6 . 4
1 7 . 3
1 1 . 7
1 1 . 1
8 7 0 . 5
1 5 . 2
2 6 . 4
5 7 . 9
3 8 . 6
5 7 . 7
6 7 . 3
1 0 0 . 7
7 9 . 4
9 1 . 8
1 1 5 . 4
1 4 1 . 7
1 1 6 . 9
1 7 2 . 9
1 3 3 . 4
1 0 7 . 6
9 9 . 0
5 5 . 2
3 2 . 1
2 3 . 2
2 2 . 1
9 6 2 . 6
M e a n /




2 1 . 9
1 7 . 3
2 6 . 0
3 3 . 9
4 4 . 9
3 6 . 8
4 9 . 1
6 0 . 8
7 2 . 4
6 9 . 1
8 7 . 5
7 6 . 0
5 7 . 3
5 2 . 0
2 5 . 6
1 1 . 6
7 . 7
7 . 3
7 8 2 . 1
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K a y a





















P r o b a b i l i t y
N i v e a u x
75
l e v e l s (%) / 
d e p r o b a b i l i t e (%)
5 0 2 5 10







1 4 . 2
7 . 5
2 0 . 0
2 0 . 6
2 8 . 7
2 1 . 7










1 2 . 8
1 1 . 5
1 4 . 2
2 4 . 2
1 7 . 1
3 4 . 3
3 6 . 5
4 6 . 0
3 7 . 3
2 7 . 4





5 8 0 . 9
6 . 1
7 . 8
1 6 . 9
2 5 . 0
2 4 . 2
2 8 . 2
4 0 . 4
3 6 . 0
5 7 . 2
6 2 . 8
7 2 . 6
6 2 . 3
4 6 . 2
3 4 . 9




6 7 8 . 6
1 4 . 4
1 8 . 4
3 4 . 6
4 3 . 6
4 4 . 2
4 9 . 7
6 2 . 6
6 5 . 6
8 8 . 9
9 9 . 7
1 0 7 . 9
9 6 . 7
7 2 . 3
5 9 . 0
3 6 . 0
1 6 . 5
1 2 . 9
9 . 8
7 8 6 . 6
2 6 . 3
3 3 . 5
5 8 . 3
6 6 . 5
6 9 . 5
7 6 . 3
8 8 . 4
1 0 3 . 1
1 2 5 . 5
1 4 2 . 9
1 4 8 . 0
1 3 6 . 7
1 0 2 . 7
8 8 . 2
6 0 . 4
2 9 . 9
2 4 . 1
1 9 . 0
8 9 3 . 0
M e a n /
M o y e n n e
(mm)
9 . 5
1 2 . 4
2 3 . 9
3 0 . 8
3 1 . 1
3 5 . 2
4 6 . 0
4 6 . 6
6 5 . 6
7 3 . 3
8 1 . 1
7 1 . 5
5 3 . 1
4 2 . 3
2 5 . 0
1 1 . 0
8 . 4
6 . 3
6 8 9 . 0
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K o u d o u g o u
























P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%)
75 5 0 2 5 10










1 0 . 8
1 6 . 8
2 0 . 4
1 6 . 5
1 8 . 0
2 2 . 1
2 9 . 0











1 0 . 7
1 2 . 5
1 3 . 3
1 5 . 6
2 0 . 5
2 9 . 4
3 5 . 9
3 2 . 3
3 5 . 3
4 1 . 9
4 2 . 7
3 0 . 3









1 1 . 4
2 4 . 1
2 4 . 8
2 7 . 6
3 1 . 6
3 7 . 2
4 9 . 9
6 1 . 1
6 0 . 1
6 6 . 0
7 5 . 9
6 2 . 7
5 1 . 3
2 8 . 2
1 5 . 4
9 . 7
4 . 8
8 0 9 . 6
8 . 4
9 . 6
1 7 . 0
1 8 . 5
2 3 . 7
4 6 . 3
4 3 . 4
5 0 . 1
5 6 . 1
6 1 . 4
7 8 . 5
9 6 . 4
1 0 1 . 1
1 1 1 . 0
1 2 5 . 1
8 8 . 1
8 0 . 4
5 0 . 3
3 0 . 7
2 2 . 6
1 2 . 2
9 5 6 . 0
1 6 . 1
1 7 . 1
3 0 . 9
3 3 . 3
4 0 . 4
7 5 . 0
6 6 . 5
7 8 . 3
8 6 . 7
9 0 . 4
1 1 1 . 9
1 3 7 . 6
1 5 0 . 6
1 6 5 . 5
1 8 3 . 9
1 1 6 . 1
1 1 4 . 4
7 8 . 0
5 0 . 8
4 1 . 2
2 3 . 1
1 1 0 1 . 8
M e a n /




1 1 . 4
1 2 . 4
1 6 . 1
3 2 . 5
3 0 . 7
3 5 . 3
3 9 . 9
4 4 . 3
5 7 . 6
7 0 . 9
7 3 . 3
8 0 . 5
9 1 . 3
6 7 . 7
5 9 . 1
3 5 . 6
2 1 . 1
1 5 . 5
7 . 9
8 2 5 . 9
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K o u p e l a























P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%)
75 5 0 2 5 10









1 4 . 7
2 2 . 9
2 6 . 4
3 2 . 1
3 1 . 4
3 1 . 0
2 5 . 1










1 0 . 3
1 0 . 8
1 8 . 1
1 8 . 1
2 4 . 6
3 4 . 5
4 0 . 0
4 8 . 7
5 0 . 4
4 7 . 3
4 0 . 0
2 4 . 8




7 1 3 . 9
4 . 1
8 . 1
1 3 . 3
1 9 . 6
2 2 . 0
2 3 . 3
3 1 . 7
3 3 . 5
4 0 . 2
5 1 . 5
6 0 . 1
7 3 . 3
7 9 . 6
7 1 . 3
6 2 . 7
4 4 . 5
2 3 . 7
1 0 . 4
6 . 1
4 . 2
8 1 2 . 6
9 . 9
1 9 . 8
2 9 . 6
3 9 . 9
4 0 . 8
4 3 . 4
5 1 . 0
5 6 . 0
6 1 . 5
7 3 . 5
8 6 . 1
1 0 5 . 1
1 1 8 . 5
1 0 2 . 6
9 2 . 7
7 3 . 0
4 2 . 7
2 4 . 2
1 5 . 3
1 1 . 2
9 2 0 . 0
1 8 . 3
3 6 . 7
5 2 . 2
6 7 . 1
6 4 . 6
6 9 . 0
7 3 . 9
8 3 . 2
8 6 . 0
9 7 . 9
1 1 5 . 0
1 4 0 . 5
1 6 2 . 7
1 3 7 . 3
1 2 6 . 8
1 0 7 . 0
6 6 . 6
4 4 . 0
2 8 . 8
2 1 . 8
1 0 2 4 . 3
M e a n /
M o y e n n e
(mm)
6 . 2
1 3 . 4
2 0 . 4
2 7 . 8
2 8 . 5
3 0 . 4
3 6 . 9
4 0 . 2
4 5 . 3
5 5 . 9
6 5 . 5
8 0 . 2
8 9 . 1
7 8 . 1
6 9 . 7
5 2 . 9
3 0 . 0
1 6 . 6
1 0 . 2
7 . 3
8 2 1 . 1
149
L e o

























P r o b a b i l i t y l e v e l s (%)/ 
N i v e a u x d e p r o b a b i l i t e (%)
75 5 0 2 5 10







1 2 . 6
5 . 8
1 1 . 9
1 0 . 6
9 . 0
1 3 . 5
1 4 . 2
1 6 . 2
2 3 . 3
2 6 . 1
2 1 . 1












2 2 . 1
1 3 . 1
2 2 . 1
1 9 . 9
1 8 . 6
2 7 . 5
2 9 . 1
3 1 . 7
4 0 . 8
4 5 . 3
3 7 . 4
3 0 . 1




7 4 9 . 1
6 . 1
6 . 0
1 2 . 8
1 4 . 0
1 6 . 1
2 1 . 2
3 7 . 5
2 7 . 4
3 9 . 4
3 5 . 9
3 6 . 4
5 2 . 6
5 5 . 9
5 9 . 3
6 9 . 5
7 6 . 5
6 4 . 3
5 4 . 1
3 6 . 7
1 7 . 4
1 0 . 1
6 . 8
9 3 1 . 2
1 5 . 0
1 4 . 4
2 8 . 7
3 2 . 4
3 2 . 9
4 3 . 5
5 9 . 0
4 9 . 8
6 4 . 2
5 8 . 9
6 3 . 3
9 0 . 2
9 6 . 2
1 0 0 . 0
1 0 9 . 5
1 1 9 . 7
1 0 2 . 1
8 8 . 7
6 2 . 7
3 5 . 8
2 3 . 5
1 7 . 0
1 1 4 0 . 8
2 8 . 0
2 6 . 7
5 0 . 9
5 8 . 4
5 5 . 3
7 3 . 2
8 4 . 1
7 8 . 1
9 3 . 7
8 6 . 5
9 6 . 3
1 3 6 . 2
1 4 5 . 5
1 4 9 . 1
1 5 6 . 2
1 7 0 . 0
1 4 6 . 4
1 3 0 . 0
9 4 . 5
6 0 . 6
4 2 . 6
3 2 . 0
1 3 5 4 . 1
M e a n /
M o y e n n e
(mm)
1 0 . 0
9 . 5
1 9 . 8
2 2 . 5
2 2 . 7
3 0 . 4
4 3 . 0
3 5 . 1
4 6 . 5
4 2 . 5
4 5 . 2
6 5 . 0
6 9 . 4
7 2 . 4
8 0 . 7
8 8 . 5
7 5 . 1
6 4 . 5
4 4 . 9
2 4 . 8
1 6 . 1
1 1 . 5
9 6 0 . 3
150
M a n g a

























P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%)
75 5 0 2 5 10







1 3 . 6
6 . 8
1 5 . 1
9 . 8
1 3 . 4
1 3 . 5
2 3 . 3
2 5 . 0
2 7 . 3
1 6 . 9
2 3 . 1











1 2 . 0
2 1 . 7
1 4 . 0
2 3 . 4
1 8 . 6
2 3 . 0
2 6 . 7
3 8 . 1
4 0 . 7
4 6 . 1
3 5 . 0
3 7 . 7
2 4 . 5








1 1 . 0
1 7 . 6
2 3 . 5
3 4 . 0
2 7 . 1
3 5 . 9
3 3 . 7
3 8 . 6
4 9 . 9
6 1 . 2
6 5 . 1
7 6 . 2
6 8 . 3
6 0 . 6
4 6 . 3
2 9 . 3
1 2 . 2
8 . 0
5 . 2
8 7 5 . 8
1 4 . 7
9 . 9
1 8 . 0
2 4 . 9
3 5 . 9
4 0 . 8
5 0 . 3
4 6 . 9
5 2 . 2
5 5 . 4
6 0 . 2
8 4 . 1
9 2 . 2
9 7 . 8
1 1 7 . 4
1 1 8 . 5
9 1 . 4
7 8 . 6
5 1 . 3
2 5 . 9
2 2 . 7
1 5 . 1
9 9 2 . 2
2 6 . 8
1 7 . 4
3 3 . 7
4 4 . 3
6 0 . 4
6 2 . 2
6 8 . 8
7 1 . 2
7 0 . 5
8 1 . 5
8 5 . 2
1 2 5 . 6
1 2 7 . 6
1 3 5 . 2
1 6 5 . 0
1 8 0 . 3
1 2 6 . 6
1 1 8 . 0
7 8 . 5
4 4 . 4
4 5 . 9
3 0 . 7
1 1 0 5 . 4
M e a n /




1 2 . 2
1 7 . 0
2 4 . 9
2 8 . 8
3 7 . 4
3 3 . 3
3 9 . 1
3 9 . 9
4 4 . 1
6 0 . 8
6 8 . 8
7 3 . 2
8 7 . 3
8 5 . 5
6 8 . 2
5 6 . 7
3 6 . 4
1 7 . 7
1 6 . 1
1 0 . 4
8 8 5 . 3
1 5 1
M a r k o y e


















P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%)
75 5 0 2 5 10







1 0 . 2













1 0 . 5
1 4 . 3
2 0 . 0
2 9 . 1
1 8 . 6
1 8 . 6





3 2 0 . 6
4 . 5
8 . 9
1 3 . 9
1 6 . 2
2 1 . 4
2 8 . 2
3 7 . 4
4 2 . 8
3 4 . 9
3 7 . 1
2 3 . 0




3 8 4 . 5
8 . 9
1 9 . 3
3 0 . 2
3 2 . 9
3 8 . 3
4 9 . 4
6 3 . 0
6 0 . 4
5 9 . 0
6 5 . 3
3 9 . 0
3 1 . 7
1 8 . 0
1 0 . 7
9 . 7
4 5 6 . 3
1 4 . 7
3 3 . 8
5 2 . 9
5 5 . 3
5 9 . 4
7 5 . 5
9 3 . 9
7 9 . 9
8 8 . 2
1 0 0 . 3
5 8 . 5
5 1 . 9
3 3 . 2
1 9 . 9
1 9 . 2
5 2 8 . 1
M e a n /
M o y e n n e
(mm)
5 . 4
1 3 . 0
2 0 . 9
2 2 . 7
2 6 . 8
3 5 . 0
4 5 . 3
4 6 . 0
4 2 . 3
4 6 . 6
2 7 . 6
2 1 . 9
1 2 . 1
6 . 8
6 . 2
3 9 2 . 2
1 5 2
N i a n g o l o k o





























P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%)
9 0 75 5 0 2 5 10










1 2 . 9
7 . 3
1 6 . 2
1 6 . 2
7 . 4
1 4 . 0
1 7 . 8
1 7 . 3
2 5 . 4
5 3 . 0
2 6 . 9
2 0 . 6














1 0 . 8
1 1 . 8
2 4 . 1
1 7 . 2
2 9 . 5
2 8 . 4
1 8 . 4
3 0 . 4
3 2 . 2
3 5 . 5
4 7 . 8
7 5 . 1
4 4 . 8
3 6 . 5
3 9 . 3





1 0 5 6 . 3
7 . 2
5 . 3
1 0 . 8
1 3 . 5
1 1 . 0
2 1 . 5
1 9 . 0
2 1 . 7
2 7 . 9
4 3 . 1
3 7 . 1
5 1 . 6
4 8 . 3
4 1 . 2
6 1 . 4
5 6 . 2
6 8 . 9
8 6 . 1
1 0 6 . 3
7 3 . 2
6 2 . 7
6 1 . 0
2 6 . 6
1 4 . 2
2 0 . 0
6 . 0
3 . 4
1 2 2 7 . 0
1 8 . 8
1 3 . 7
2 2 . 1
3 0 . 0
2 7 . 7
4 1 . 8
3 8 . 6
3 8 . 5
5 5 . 1
7 0 . 5
6 9 . 2
8 3 . 0
7 6 . 0
7 8 . 6
1 0 9 . 3
9 0 . 2
1 1 9 . 1
1 4 1 . 3
1 4 5 . 2
1 1 1 . 7
9 9 . 3
8 9 . 7
4 5 . 5
2 7 . 3
4 4 . 1
1 5 . 3
9 . 6
1 4 1 5 . 3
2 8 . 4
2 0 . 3
3 1 . 4
5 3 . 0
5 2 . 4
6 8 . 3
6 4 . 8
5 9 . 4
9 0 . 7
1 0 3 . 2
1 1 0 . 0
1 2 0 . 1
1 0 8 . 3
1 2 6 . 9
1 6 8 . 8
1 3 0 . 3
1 8 0 . 8
2 0 7 . 3
1 8 7 . 4
1 5 5 . 9
1 4 2 . 3
1 2 2 . 0
6 8 . 5
4 4 . 2
7 7 . 5
2 9 . 1
1 9 . 3
1 6 0 0 . 2
M e a n /




1 0 . 8
2 0 . 7
1 9 . 3
2 9 . 2
2 6 . 9
2 7 . 0
3 8 . 7
5 1 . 1
4 9 . 1
6 0 . 6
5 5 . 7
5 5 . 8
7 8 . 5
6 6 . 0
8 6 . 1
1 0 3 . 4
1 1 3 . 7
8 3 . 2
7 3 . 0
6 7 . 6
3 2 . 3
1 8 . 7
3 0 . 9
1 0 . 3
6 . 2
1 2 4 5 . 2
1 5 3
N o u n a






















P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%)
75 5 0 2 5 10







1 2 . 3
1 7 . 3
1 7 . 7
3 6 . 3
2 7 . 8
3 8 . 1
3 2 . 2
1 9 . 0










1 4 . 9
1 8 . 1
2 1 . 0
2 8 . 5
3 0 . 5
5 2 . 1
4 4 . 2
5 3 . 8
4 9 . 7
3 0 . 4





7 1 4 . 7
5 . 7
8 . 0
1 6 . 3
1 9 . 0
3 0 . 2
3 3 . 8
3 5 . 1
4 6 . 2
5 1 . 2
7 4 . 7
6 9 . 2
7 5 . 9
7 5 . 9
4 8 . 1
4 5 . 5
1 9 . 7
1 5 . 9
9 . 5
4 . 5
8 0 6 . 7
1 3 . 3
1 7 . 9
3 0 . 2
3 9 . 4
5 3 . 8
5 6 . 8
5 4 . 5
7 0 . 0
7 9 . 7
1 0 3 . 0
1 0 2 . 5
1 0 3 . 5
1 1 0 . 1
7 1 . 6
7 3 . 2
3 7 . 2
3 1 . 1
2 1 . 3
1 1 . 2
9 0 6 . 3
2 4 . 2
3 1 . 6
4 7 . 9
6 7 . 0
8 3 . 2
8 4 . 8
7 6 . 9
9 7 . 3
1 1 2 . 8
1 3 3 . 8
1 4 0 . 1
1 3 3 . 3
1 4 8 . 4
9 8 . 2
1 0 5 . 8
5 9 . 7
5 0 . 9
3 7 . 8
2 1 . 3
1 0 0 2 . 6
M e a n /
M o y e n n e
(mm)
8 . 7
1 1 . 9
2 0 . 9
2 7 . 5
3 8 . 1
4 0 . 8
3 9 . 8
5 1 . 9
5 8 . 7
8 0 . 0
7 7 . 1
8 0 . 8
8 3 . 6
5 3 . 5
5 3 . 3
2 5 . 9
2 1 . 4
1 4 . 4
7 . 3
8 1 4 . 1
1 5 4
O u a g a d o u g o u























P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%) 
75 5 0 2 5 10






1 0 . 5
9 . 3
1 7 . 0
1 7 . 9
2 2 . 2
3 4 . 6
2 7 . 1
2 2 . 0
3 9 . 4











1 6 . 3
1 8 . 0
1 7 . 9
2 6 . 1
2 7 . 6
3 4 . 6
4 8 . 9
3 9 . 9
4 0 . 4
5 6 . 6
4 1 . 4
2 0 . 1




7 0 9 . 5
4 . 5
8 . 2
1 3 . 2
1 5 . 9
3 5 . 2
3 0 . 2
3 3 . 1
3 9 . 5
4 2 . 2
5 3 . 3
6 9 . 1
5 8 . 4
7 1 . 5
8 1 . 2
5 8 . 9
4 0 . 5
2 7 . 9
1 2 . 8
6 . 6
4 . 1
8 1 7 . 2
1 1 . 2
1 8 . 7
2 6 . 2
2 9 . 8
6 5 . 4
4 6 . 9
5 5 . 2
5 7 . 1
6 1 . 1
7 7 . 9
9 4 . 3
8 2 . 0
1 1 5 . 8
1 1 2 . 2
8 0 . 8
7 1 . 8
4 3 . 8
2 3 . 4
1 5 . 8
1 0 . 1
9 3 5 . 4
2 1 . 3
3 3 . 4
4 3 . 2
4 7 . 7
1 0 3 . 9
6 6 . 4
8 1 . 8
7 6 . 6
8 2 . 3
1 0 5 . 5
1 2 1 . 5
1 0 7 . 9
1 6 8 . 3
1 4 5 . 9
1 0 4 . 5
1 1 0 . 7
6 2 . 5
3 6 . 8
2 9 . 1
1 9 . 0
1 0 5 0 . 9
M e a n /
M o y e n n e
(mm)
7 . 2
1 2 . 6
1 7 . 9
2 0 . 6
4 6 . 4
3 4 . 2
3 9 . 6
4 2 . 9
4 6 . 0
5 8 . 7
7 3 . 6
6 2 . 9
8 4 . 8
8 7 . 1
6 2 . 7
5 1 . 3
3 1 . 8
1 6 . 0
1 0 . 6
6 . 4
8 2 7 . 7
1 5 5
O u a h i g o u y a






















P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%)
75 5 0 2 5 1 0







1 0 . 2
9 . 3
8 . 5
2 5 . 4
1 6 . 8
1 3 . 4













1 1 . 3
1 8 . 2
1 9 . 2
1 9 . 1
4 1 . 6
3 1 . 7
2 9 . 4
3 9 . 2
1 7 . 8
1 4 . 9








1 2 . 4
1 6 . 9
2 4 . 1
3 1 . 6
3 7 . 3
3 9 . 8
6 6 . 8
5 7 . 2
5 9 . 8
6 7 . 9
3 6 . 4
3 0 . 4




6 8 1 . 4
1 0 . 1
1 1 . 4
1 3 . 9
2 7 . 2
3 4 . 6
4 4 . 7
5 0 . 5
6 4 . 4
7 2 . 3
1 0 0 . 8
9 4 . 0
1 0 6 . 9
1 0 8 . 4
6 5 . 2
5 4 . 5
4 7 . 9
2 2 . 5
1 2 . 6
9 . 9
7 7 4 . 5
1 9 . 5
2 1 . 0
2 5 . 3
4 7 . 6
5 8 . 3
7 0 . 8
7 2 . 6
9 7 . 7
1 1 3 . 2
1 3 9 . 6
1 3 8 . 0
1 6 5 . 7
1 5 6 . 0
1 0 1 . 3
8 4 . 5
7 9 . 4
4 1 . 9
2 2 . 8
1 8 . 4
8 6 5 . 3
M e a n /





1 8 . 6
2 4 . 0
3 1 . 4
3 6 . 5
4 6 . 1
5 1 . 4
7 5 . 3
6 8 . 4
7 6 . 7
7 9 . 6
4 6 . 4
3 8 . 6
3 3 . 6
1 5 . 4
8 . 1
6 . 2
6 8 8 . 9
1 5 6
P a m a
























P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%)
9 0 75 5 0 2 5 10









1 4 . 6
8 . 5
8 . 9
2 1 . 3
2 6 . 2
2 1 . 1
2 2 . 7
4 0 . 7
2 0 . 3












1 4 . 6
1 8 . 2
2 3 . 8
1 7 . 8
2 0 . 1
3 4 . 8
4 2 . 0
3 6 . 4
4 0 . 6
6 0 . 2
3 7 . 3
4 1 . 1








1 0 . 0
1 9 . 2
1 7 . 7
3 1 . 9
3 2 . 7
3 8 . 3
3 4 . 9
4 1 . 5
5 5 . 7
6 6 . 2
6 1 . 2
7 0 . 5
8 8 . 6
6 6 . 0
6 6 . 3
3 6 . 2
1 9 . 7
5 . 7
5 . 4
3 1 . 3
1 4 . 1
1 1 . 8
2 1 . 7
2 0 . 6
3 7 . 7
3 4 . 5
5 9 . 7
5 3 . 7
5 7 . 6
6 0 . 8
7 5 . 2
8 3 . 8
9 8 . 5
9 5 . 6
1 1 2 . 6
1 2 4 . 9
1 0 6 . 8
1 0 0 . 2
6 0 . 8
3 7 . 0
1 3 . 9
1 3 . 2
3 1 . 7
2 7 . 4
2 1 . 6
4 2 . 1
3 5 . 0
6 1 . 9
5 6 . 5
9 5 . 2
7 8 . 7
7 9 . 8
9 2 . 7
1 1 7 . 5
1 1 5 . 8
1 3 5 . 0
1 3 5 . 6
1 6 2 . 2
1 6 4 . 8
1 5 5 . 3
1 3 8 . 9
9 0 . 6
5 9 . 1
2 6 . 0
2 4 . 6
3 1 . 9
M e a n /




1 5 . 0
1 3 . 9
2 6 . 2
2 3 . 9
4 2 . 2
3 8 . 6
4 2 . 7
4 3 . 4
5 3 . 6
6 2 . 5
7 3 . 9
7 0 . 6
8 2 . 7
9 6 . 2
7 8 . 2
7 4 . 8
4 3 . 7
2 5 . 8
9 . 2
8 . 6
9 5 3 . 7
1 5 7
P o

























P r o b a b i l i t y l e v e l s ( X ) /
N i v e a u x d e p r o b a b i l i t e ( X )
75 5 0 2 5 10











1 0 . 7
1 3 . 1
1 2 . 4
2 1 . 3
2 6 . 0
2 0 . 9
2 2 . 3
2 0 . 5











1 4 . 7
1 6 . 7
1 8 . 2
1 6 . 1
2 0 . 3
2 5 . 9
2 6 . 3
3 8 . 9
4 4 . 1
4 0 . 3
3 8 . 2
3 3 . 7








1 2 . 7
1 8 . 6
2 0 . 2
3 1 . 1
3 2 . 8
3 4 . 6
3 3 . 0
3 7 . 0
4 8 . 5
5 2 . 3
6 8 . 5
7 3 . 0
7 4 . 3
6 3 . 6
5 4 . 3
3 5 . 8
1 4 . 2
7 . 3
7 . 8
8 9 9 . 4
1 1 . 3
1 1 . 9
2 2 . 2
2 7 . 0
3 5 . 9
3 8 . 2
5 7 . 0
5 7 . 4
5 9 . 0
5 9 . 2
6 1 . 2
8 1 . 7
9 2 . 0
1 1 0 . 7
1 1 2 . 5
1 2 3 . 8
9 8 . 6
8 2 . 2
5 9 . 1
3 0 . 4
1 8 . 0
2 0 . 2
1 1 0 6 . 7
2 0 . 9
2 2 . 4
4 2 . 0
4 6 . 5
5 8 . 3
6 1 . 2
8 9 . 9
8 7 . 7
8 8 . 7
9 2 . 1
9 0 . 1
1 2 2 . 0
1 4 1 . 2
1 6 0 . 7
1 5 8 . 3
1 8 3 . 5
1 3 9 . 2
1 1 4 . 0
8 7 . 0
5 2 . 4
3 3 . 7
3 8 . 9
1 3 1 8 . 3
M e a n /




1 5 . 3
1 8 . 5
2 4 . 9
2 6 . 6
4 0 . 4
4 0 . 9
4 2 . 2
4 2 . 0
4 4 . 1
5 9 . 0
6 6 . 1
8 1 . 1
8 3 . 6
9 0 . 1
7 3 . 0
6 1 . 2
4 2 . 6
2 0 . 9
1 2 . 2
1 3 . 9
9 2 8 . 8
1 5 8
S a r i a























P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%)
75 5 0 2 5 10







1 0 . 4
1 3 . 4
1 4 . 4
2 5 . 8
2 9 . 7
3 2 . 0
2 5 . 7
4 6 . 9
2 5 . 1










1 0 . 5
1 5 . 2
1 8 . 3
2 2 . 8
2 4 . 5
3 8 . 3
4 4 . 7
4 6 . 5
4 1 . 3
6 3 . 3
3 8 . 6
2 9 . 4







1 1 . 7
1 6 . 2
2 3 . 8
2 8 . 2
3 1 . 2
3 7 . 8
4 0 . 7
5 6 . 5
6 6 . 8
6 7 . 4
6 5 . 4
8 5 . 7
5 8 . 9
5 0 . 5
2 5 . 8




1 1 . 7
2 2 . 0
2 4 . 7
3 0 . 4
4 5 . 8
4 7 . 3
4 9 . 3
5 8 . 5
6 3 . 0
7 9 . 7
9 5 . 2
9 3 . 7
9 7 . 6
1 1 2 . 8
8 5 . 3
8 0 . 0
4 1 . 6
2 7 . 1
1 6 . 9
9 . 5
0 . 0
2 0 . 8
4 0 . 2
4 2 . 3
4 8 . 6
7 4 . 4
7 0 . 3
7 0 . 4
8 2 . 4
8 8 . 9
1 0 5 . 3
1 2 6 . 8
1 2 2 . 6
1 3 4 . 1
1 4 1 . 6
1 1 4 . 8
1 1 4 . 6
6 0 . 5
4 7 . 7
2 9 . 3
1 7 . 6
0 . 0
M e a n /
M o y e n n e
(mm)
7 . 4
1 5 . 0
1 6 . 8
2 1 . 0
3 2 . 1
3 3 . 7
3 5 . 8
4 2 . 9
4 6 . 3
6 1 . 0
7 2 . 7
7 2 . 4
7 3 . 2
8 9 . 9
6 4 . 6
5 8 . 6
2 9 . 9
1 8 . 6
1 1 . 2
6 . 0
8 1 9 . 6
1 5 9
T e n k o d o g o

























P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%) 
75 5 0 2 5 1 0










1 0 . 4
5 . 0
7 . 4
1 8 . 7
1 5 . 3
1 3 . 0
3 4 . 2
1 9 . 5












1 5 . 9
9 . 1
1 3 . 9
2 1 . 2
1 3 . 3
1 8 . 0
3 5 . 1
3 2 . 3
3 0 . 4
5 5 . 8
3 6 . 0
2 3 . 2









1 5 . 9
1 7 . 8
3 2 . 0
2 2 . 3
2 8 . 1
4 0 . 7
3 1 . 4
3 9 . 7
6 3 . 0
6 4 . 0
6 5 . 3
8 9 . 5
6 3 . 9
4 5 . 4
3 4 . 8
1 0 . 8
5 . 5
6 . 4
8 9 6 . 4
9 . 0
1 1 . 3
1 2 . 5
2 3 . 2
3 7 . 1
3 8 . 1
5 6 . 6
4 5 . 0
4 9 . 8
7 0 . 1
6 2 . 0
7 5 . 1
1 0 3 . 3
1 1 2 . 4
1 2 1 . 0
1 3 4 . 7
1 0 3 . 7
7 9 . 1
6 7 . 2
2 4 . 8
1 3 . 6
1 7 . 0
1 0 6 4 . 5
1 6 . 8
2 2 . 7
2 3 . 2
4 3 . 2
6 7 . 5
6 5 . 9
8 7 . 2
7 5 . 4
7 6 . 8
1 0 6 . 0
1 0 2 . 3
1 2 0 . 5
1 5 1 . 3
1 7 2 . 2
1 9 1 . 9
1 8 6 . 4
1 5 1 . 1
1 2 0 . 5
1 0 9 . 1
4 4 . 6
2 5 . 4
3 3 . 2
1 2 3 2 . 5
M e a n /





1 5 . 9
2 6 . 0
2 6 . 5
4 0 . 2
3 1 . 5
3 5 . 2
5 0 . 2
4 3 . 8
5 3 . 3
7 5 . 3
8 0 . 9
8 6 . 6
1 0 1 . 1
7 5 . 8
5 6 . 7
4 7 . 5
1 7 . 0
8 . 9
1 1 . 6
9 1 5 . 9
1 6 0
T o u g a n






















P r o b a b i l i t y l e v e l s (%) / 
N I v e a u x d e p r o b a b i l i t e (%)
75 5 0 2 5 10







1 0 . 5
2 . 7
3 . 1
2 8 . 9
4 . 1
4 . 3














2 1 . 1
8 . 7
1 0 . 2
4 8 . 5
1 3 . 5
1 5 . 2
5 0 . 1
1 1 . 7
7 . 7








1 8 . 4
1 4 . 6
1 5 . 8
4 0 . 1
2 4 . 0
2 7 . 7
7 9 . 6
3 7 . 3
4 4 . 5
8 6 . 3
3 1 . 1
2 2 . 9




7 2 0 . 6
1 3 . 4
1 2 . 9
1 4 . 3
3 9 . 3
3 3 . 0
3 5 . 5
6 8 . 4
5 2 . 1
6 0 . 0
1 2 1 . 9
8 1 . 7
1 0 0 . 6
1 3 7 . 1
6 6 . 3
5 2 . 3
6 3 . 8
2 0 . 0
1 4 . 2
2 0 . 3
8 3 7 . 5
2 5 . 6
2 4 . 3
2 5 . 7
6 8 . 0
5 8 . 8
6 3 . 0
1 0 2 . 9
9 0 . 9
1 0 4 . 4
1 7 0 . 7
1 4 2 . 9
1 7 9 . 4
1 9 6 . 7
1 1 4 . 2
9 4 . 0
1 0 8 . 8
3 5 . 8
2 6 . 4
4 0 . 3
9 5 2 . 9
M e a n /





2 7 . 4
2 2 . 9
2 4 . 7
4 9 . 1
3 6 . 6
4 2 . 3
9 0 . 8
5 8 . 0
7 1 . 9
1 0 1 . 1
4 6 . 9
3 7 . 0
4 5 . 0
1 3 . 5
9 . 4
1 4 . 2
7 3 2 . 1
1 6 1
Y a k o























P r o b a b i l i t y l e v e l s (%) / 
N i v e a u x d e p r o b a b i l i t e (%)
75 5 0 2 5 10








1 1 . 4
1 6 . 4
1 6 . 2
3 0 . 1
1 6 . 8
2 3 . 5
3 0 . 7
1 4 . 5











1 1 . 0
9 . 4
2 0 . 4
2 6 . 6
2 8 . 5
4 6 . 9
3 1 . 4
4 0 . 8
4 7 . 8
2 7 . 0
2 4 . 7









1 6 . 7
2 1 . 4
2 1 . 5
3 5 . 1
4 2 . 4
4 8 . 8
7 2 . 3
5 6 . 4
6 8 . 8
7 3 . 8
4 8 . 3
4 2 . 9




7 3 7 . 6
8 . 1
1 3 . 8
1 6 . 4
1 8 . 9
3 5 . 2
3 7 . 2
4 1 . 4
5 5 . 8
6 3 . 5
7 7 . 0
1 0 5 . 6
9 2 . 2
1 0 7 . 7
1 0 7 . 9
7 8 . 8
6 8 . 5
4 3 . 2
1 9 . 7
1 2 . 8
1 0 . 7
8 3 3 . 3
1 5 . 7
2 7 . 6
2 8 . 4
3 3 . 5
6 0 . 1
5 6 . 6
6 7 . 1
8 0 . 1
8 7 . 5
1 1 0 . 1
1 4 2 . 9
1 3 4 . 9
1 5 2 . 9
1 4 6 . 2
1 1 5 . 2
9 8 . 6
6 9 . 9
3 4 . 4
2 3 . 4
1 9 . 5
9 2 6 . 2
M e a n /




1 0 . 8
1 2 . 7
2 4 . 4
2 6 . 2
2 8 . 9
4 0 . 5
4 7 . 2
5 6 . 5
7 9 . 9
6 7 . 1
7 9 . 6
8 1 . 7
5 7 . 3
4 9 . 9
3 0 . 2
1 3 . 2
8 . 3
6 . 8
7 4 5 . 0
1 6 2
A P P E N D I X V I - A n a l y s i s o f M a x i m u m
Air T e m p e r a t u r e
A P P E N D I C E V I - A n a l y s e de la
t e m p e r a t u r e
m a x i m a l e de I'air
Key for Appendix VI/Cle pour Appendice VI
Month / Mois
1 = J a n u a r y / J a n v i e r
2 = F e b r u a r y / F e v r i e r
3 = March / Mars
4 = A p r i l / A v r i l
5 = May / Mai
6 = June / J u i n
7 = J u l y / J u i l l e t
8 = A u g u s t / Aout
9 = September / Septembre
10 = O c t o b e r / O c t o b r e
11 = November / Novembre
12 = December / Decembre
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B o b o - D i o u l a s s o ( 5 3 y e a r s / a n s )
M o n t h /













T o t a l
M e a n
m a x . t e m p /
T e m p . m a x .
m o y . °C
3 3 . 2
3 5 . 4
3 6 . 9
3 6 . 5
3 4 . 6
3 2 . 0
3 0 . 1
2 9 . 1
3 0 . 4
3 3 . 1
3 4 . 2
3 3 . 2
3 3 . 2
S D /
E c a r t





























P r o b a b i l i t y
P r o b














a b i l i t e
















o f m a x .
d e t e m p














t e m p /
. m a x .




























B o r o m o ( 3 8 y e a r s / a n s )
M o n t h /













T o t a l
M e a n
m a x . t e m p /
T e m p . m a x .
m o y . °C
3 4 . 6
3 7 . 1
3 8 . 8
3 8 . 8
3 6 . 8
3 3 . 9
3 1 . 4
3 0 . 4
3 1 . 6
3 5 . 0
3 6 . 1
3 4 . 5
3 4 . 9
S D /
E c a r t




























P r o b
P r o b














a b i l i t y
a b i l i t e
















o f m a x .
d e t e m p














t e m p /
. m a x .





























D o r i ( 4 8 y e a r s / a n s )
M o n t h /













T o t a l
M e a n
m a x . t e m p /
T e m p . m a x .
m o y . °C
3 3 . 0
3 6 . 0
3 9 . 3
4 1 . 5
4 1 . 0
3 8 . 4
3 4 . 5
3 2 . 9
3 4 . 6
3 8 . 4
3 7 . 1
3 4 . 0
3 6 . 7
S D /
E c a r t




























P r o b
P r o b














a b i l i t y
a b i l i t e
















o f m a x .
d e t e m p














t e m p /
. m a x .




























F a d a N ' G o u r m a ( 4 6 y e a r s / a n s )
M o n t h /













T o t a l
M e a n
m a x . t e m p /
T e m p . m a x .
m o y . °C
3 4 . 5
3 6 . 9
3 9 . 5
3 9 . 8
3 7 . 6
3 4 . 7
3 2 . 1
3 0 . 7
3 2 . 1
3 5 . 7
3 6 . 6
3 4 . 9
3 5 . 4
S D /
E c a r t




























P r o b a b i l i t y
P r o b a b i l i t e






























o f m a x .
d e t e m p














t e m p /
. m a x .





























G a o u a ( 4 9 y e a r s / a n s )
M o n t h /













T o t a l
M e a n
m a x . t e m p /
T e m p . m a x .
m o y . °C
3 4 . 5
3 6 . 6
3 7 . 3
3 6 . 3
3 4 . 2
3 1 . 9
3 0 . 1
2 9 . 5
3 0 . 7
3 3 . 3
3 5 . 1
3 4 . 3
3 3 . 6
S D /
E c a r t













































b a b l l l t y
b a b i l i t e
































m a x .
t e m p .
C
t e m p /
m a x .




























O u a g a d o u g o u ( 3 1 y e a r s / a n s )
M o n t h /













T o t a l
Mean
m a x . t e m p /
T e m p . m a x .
m o y . °C
3 4 . 0
3 6 . 5
3 8 . 5
3 8 . 9
3 7 . 0
3 3 . 9
3 1 . 7
3 0 . 6
3 1 . 9
3 5 . 5
3 6 . 0
3 3 . 9
3 4 . 9
S D /
E c a r t





























P r o b
P r o b














a b i l i t y
a b i l i t e
































m a x .
t e m p
C
t e m p /
. m a x .






























O u a h i g
M o n t h /













T o t a l
o u y a ( 3 2 y e a r s / a n s )
M e a n
m a x . t e m p /
T e m p . m a x .
m o y . °C
33.3
3 6 . 2
3 8 . 8
4 0 . 3
3 9 . 5
3 6 . 8
3 3 . 4
3 1 . 8
3 3 . 2
3 7 . 0
3 6 . 4
3 3 . 6
3 5 . 6
SD/
E c a r t





























P r o b a b i l i t y
P r o b
















































t e r n
c
. t e m p /
p . m a x .




























A P P E N D I X V I I - A n a l y s i s o f M i n i m u m
Ai r T e m p e r a t u r e
A P P E N D I C E V I I - A n a l y s e de l a
t e m p e r a t u r e
m i n i m a l e de I'air


























J a n u a r y / J a n v i e r
F e b r u a r y / F e v r i e r
March / Mars
A p r i l / A v r i l
May / Mai
June / J u i n
J u l y / J u i l l e t
A u g u st / Aout
September / Septembre




B o b o - D i o u l a s s o
M o n t h /













T o t a l
M e a n
( 5 3 y e a r s / a n s )
m i n . t e m p /
T e m p . mi
m o y . °C
1 7 . 4
1 9 . 4
2 2 . 3
2 3 . 7
2 3 . 0
2 1 . 6
2 0 . 9
2 0 . 8
2 0 . 6
2 1 . 1
1 9 . 8
1 7 . 3
2 0 . 7
n .
S D /
E c a r t





























P r o b
P r o b














a b i l i t y
a b i l i t e


















m i n .















t e m p /
. m i n .




























B o r o m o
M o n t h /













T o t a l
( 3 8 y e a r s / a n s )
Mean
m i n . t e m p /
T e m p . m i n .
m o y . °C
1 6 . 3
1 9 . 1
2 2 . 7
2 5 . 2
2 4 . 8
2 3 . 0
2 2 . 0
2 1 . 7
2 1 . 5
2 1 . 6
1 8 . 5
1 6 . 5
2 1 . 1
S D /
E c a r t













































b a b i l i t y
b a b i l i t e
















o f m i n 
d e t e r n














. t e m p /
p . m i n .





























D o r i ( 4 8 y e a r s / a n s )
M o n t h /













T o t a l
M e a n
m i n . t e m p /
T e m p . m i n .
m o y . °C
1 3 . 8
1 5 . 9
2 0 . 2
2 4 . 1
2 6 . 6
2 5 . 3
2 3 . 5
2 2 . 6
2 2 . 9
2 2 . 7
1 8 . 1
1 4 . 8
2 0 . 9
S D /
E c a r t




























P r o b
P r o b














a b i l i t y
a b i l i t e
















o f m i n .















t e m p /
• m i n .




























F a d a N ' G o u r m a ( 2 9 y e a r s / a n s )
M o n t h /













T o t a l
M e a n
m i n . t e m p /
T e m p . m i n .
m o y . °C
1 6 . 6
1 9 . 1
2 3 . 0
2 5 . 5
2 4 . 9
2 3 . 2
2 2 . 0
2 1 . 5
2 1 . 3
2 1 . 3
1 8 . 0
1 6 . 6
2 1 . 1
S D /
E c a r t













































b a b i l i t y
b a b i l i t e
















o f m i n .
d e t e m p














t e m p /
. m i n .





























G a o u a ( 2 8 y e a r s / a n s )
M o n t h /













T o t a l
M e a n
m i n . t e m p /
T e m p . m i n .
m o y . °C
— — —18.7
2 1 . 4
2 3 . 8
2 4 . 2
2 3 . 3
2 2 . 0
2 1 . 4
2 1 . 2
2 1 . 0
2 1 . 5
2 0 . 4
1 8 . 7
21.5
S D /
E c a r t




























_ _ _ _ _
2
P r o b a b i l i t y (%) o f m 1 n . t e m p /
P r o b a b i l i t e (%) d e t e m p . m 1 n .






































































O u a g a d o u g o u ( 3 1 y e a r s / a n s )
M o n t h /













T o t a l
Mean
m i n . t e m p /
T e m p . m i n .
m o y . °C
16.4
1 9 . 1
2 3 . 3
2 5 . 8
2 5 . 3
2 3 . 5
2 2 . 4
2 1 . 8
2 1 . 8
2 2 . 5
1 9 . 5
1 6 . 9
21.5
S D /
E c a r t





























P r o b a b i l i t y
P r o














b a b i l i t e
















o f m i n
d e t e r n














. t e m p /
p . m i n .





























O u a h i g o u y a ( 4 9 y e a r s / a n s )
M o n t h /













T o t a l
M e a n
m i n . t e m p /
T e m p . m i n .
m o y . °C
16.1
1 8 . 2
2 2 . 1
2 5 . 3
2 6 . 6
2 4 . 7
2 3 . 0
2 2 . 5
2 2 . 5
2 2 . 8
1 9 . 4
1 6 . 5
2 1 . 7
S D /
E c a r t




























P r o b a b i l i t y (%) o f m 1 n . t e m p /
P r o b a b i l i t e (%) d e t e m p . m 1 n .







































































A P P E N D I X V I I I - W a t e r B a l a n c e Ana lys is -
So i l W a t e r E s t i m a t i o n
A P P E N D I C E V I I I - A n a l y s e d u b i l an
h y d r i q u e — e s t i m a t i o n
d e I 'humid i te d u so l
B o b o - D i o u l a s s o






































R a i n /
P l u v i o -









1 0 . 3
8 . 2
1 4 . 6
2 3 . 0
3 0 . 1
2 7 . 7
4 7 . 7
3 7 . 5
4 4 . 1
4 4 . 2
5 5 . 7
7 3 . 2
8 2 . 0
8 5 . 9
9 7 . 7
1 0 4 . 8
8 0 . 7
6 8 . 8
4 4 . 0
2 8 . 1
2 1 . 5







A E / P E

















































1 2 . 5
1 8 . 7
2 4 . 5
2 5 . 6
3 9 . 6
3 3 . 6
3 8 . 1
3 8 . 9
4 1 . 0
4 1 . 4
4 5 . 0
4 1 . 2
3 9 . 9
4 4 . 8
4 2 . 7
4 3 . 1
4 4 . 1
4 3 . 0
3 7 . 8
3 2 . 8
1 7 . 9





A E : A c t u a l e v a p o t r a n s p i r a t i o n
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n
SMOS: S o i l - m o i s t u r e s t o r a g e
(mm)
D e f i c i t /



























1 2 . 0
1 9 . 5
1 7 . 9
1 6 . 8






R u n o f f /
R u i s s e l l e -




















1 5 . 3
2 5 . 6
3 5 . 6
5 3 . 8
5 8 . 2
3 8 . 8
2 7 . 4
























1 1 . 1
1 6 . 5
1 8 . 2
2 6 . 3
2 9 . 5
3 4 . 0
3 8 . 7
4 9 . 4
6 5 . 9
7 7 . 2
8 6 . 4
9 0 . 4
9 2 . 2
9 1 . 5
8 9 . 8
7 9 . 3
6 1 . 9
4 4 . 8
2 9 . 8
1 9 . 2





E T R : E v a p o t r a n s p i r a t i o n r e e l l e
E T P : E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S E S : S t o c k d ' e a u d u s o l
1 7 7
B o b o - D i o u l a s s o
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n Eau : 2 0 0 m m





































R a i n /
P l u v l o -









1 0 . 3
8 . 2
1 4 . 6
2 3 . 0
3 0 . 1
2 7 . 7
4 7 . 7
3 7 . 5
4 4 . 1
4 4 . 2
5 5 . 7
7 3 . 2
8 2 . 0
8 5 . 0
9 7 . 7
1 0 4 . 8
8 0 . 7
6 8 . 8
4 4 . 0
2 8 . 1
2 1 . 5







A E / P E


















































1 4 . 8
2 0 . 8
2 1 . 1
3 4 . 4
3 0 . 1
3 5 . 0
3 6 . 1
3 8 . 1
4 0 . 2
4 4 . 1
4 0 . 5
3 9 . 8
4 4 . 8
4 2 . 7
4 3 . 4
4 4 . 6
4 4 . 4
4 2 . 2
4 1 . 1
2 9 . 0
2 2 . 5
1 6 . 9
1 2 . 7
9 . 8
8 . 5
A E : A c t u a l e v a p o t r a n s p i r a t i o n
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n
S M 0 S : S o i l - m o i s t u r e s t o r a g e
mm)
D e f i c i t /



























1 2 . 5
2 1 . 0
2 2 . 2
2 5 . 1
2 2 . 8
1 9 . 8
1 5 . 8
1 2 . 1
9 . 0
8 . 5
R u n o f f /
R u i s s e l l e -





















1 5 . 7
2 5 . 2
4 3 . 7
5 3 . 4
3 7 . 7
2 6 . 5













1 8 . 9
1 4 . 5





1 0 . 1
1 3 . 1
1 4 . 6
1 9 . 5
2 7 . 6
3 7 . 0
4 3 . 6
5 6 . 9
6 4 . 3
7 2 . 4
8 0 . 6
9 6 . 9
1 2 2 . 2
1 4 4 . 4
1 6 4 . 6
1 7 8 . 8
1 8 5 . 5
1 8 5 . 8
1 8 4 . 8
1 7 4 . 1
1 5 5 . 3
1 3 3 . 7
1 1 0 . 3
8 8 . 7
6 9 . 2
5 3 . 3
4 1 . 3
3 2 . 7
2 4 . 2
E T R : E v a p o t r a n s p i r a t i o n r e e l l e
E T P : E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S E S : S t o c k d ' e a u d u s o l
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B o r o m o
W a t e r - H o l d i n g C a p a c i t y / C a p a c l t e d e R e t e n t i o n e n Eau : 1 0 0 m m





































R a i n /
P l u v i o -












1 7 . 2
2 2 . 7
2 7 . 4
3 8 . 4
3 5 . 0
4 0 . 5
4 3 . 6
5 4 . 3
7 2 . 0
7 1 . 8
7 9 . 9
8 9 . 8
9 8 . 4
7 5 . 9
6 0 . 8
4 2 . 5
2 3 . 1
1 4 . 5







A E / P E


















































1 4 . 3
1 9 . 1
2 2 . 3
3 3 . 8
3 1 . 4
3 4 . 3
3 5 . 5
3 8 . 9
4 2 . 1
4 6 . 5
4 2 . 6
4 1 . 9
4 7 . 2
4 4 . 0
4 4 . 9
4 4 . 9
4 1 . 5
3 2 . 4
2 4 . 2






A E : A c t u a l e v a p o t r a n s p i r a t i o n E T R :
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n E T P :
S M 0 S : S o i l - m o i s t u r e s t o r a g e S E S :
D e f i c i t /



























1 4 . 2
2 2 . 0
1 8 . 7







R u n o f f /
R u i s s e l l e -




















1 2 . 0
1 5 . 6
2 9 . 7
4 3 . 0
4 7 . 3
3 2 . 4


























1 2 . 0
1 6 . 9
2 1 . 5
2 5 . 1
3 1 . 4
3 8 . 8
5 0 . 2
6 8 . 0
7 7 . 7
8 5 . 3
9 0 . 2
9 4 . 1
9 3 . 5
8 8 . 8
7 6 . 9
5 6 . 2
3 8 . 3
2 4 . 5
1 7 . 5





E v a p o t r a n s p i r a t i o n r e e l l e
E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S t o c k d ' e a u d u s o l
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B o r o m o
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n Eau : 2 0 0 m m





































R a i n /
P l u v i o -












1 7 . 2
2 2 . 7
2 7 . 4
3 8 . 4
3 5 . 0
4 0 . 5
4 3 . 5
5 4 . 3
7 2 . 0
7 1 . 8
7 9 . 9
8 9 . 8
9 8 . 4
7 5 . 9
6 0 . 8
4 2 . 5
2 3 . 1
1 4 . 5







A E / P E


















































1 2 . 1
1 5 . 0
1 7 . 7
2 8 . 9
2 6 . 0
3 0 . 7
3 1 . 5
3 6 . 1
4 0 . 3
4 5 . 2
4 2 . 1
4 1 . 6
4 7 . 1
4 4 . 0
4 4 . 8
4 5 . 1
4 3 . 5
3 8 . 7
3 4 . 4
2 3 . 9
1 8 . 1
1 3 . 6
1 0 . 6
8 . 5
7 . 6
A E : A c t u a l e v a p o t r a n s p i r a t i o n E T R :
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n E T P :
S M 0 S : S o i l - m o i s t u r e s t o r a g e S E S :
D e f i c i t /



























1 4 . 3
2 4 . 0
2 4 . 9
2 4 . 6
1 8 . 9
1 6 . 9




R u n o f f /
R u i s s e l l e -






















2 0 . 5
3 0 . 0
4 2 . 2
2 9 . 9















2 0 . 5
1 6 . 1
1 3 . 0





1 0 . 8
1 4 . 5
1 9 . 7
2 7 . 4
3 7 . 1
4 6 . 5
5 5 . 6
6 5 . 5
7 7 . 6
9 5 . 2
1 2 2 . 9
1 4 1 . 8
1 5 9 . 2
1 7 7 . 3
1 8 6 . 3
1 8 8 . 3
1 8 4 . 8
1 7 2 . 8
1 5 0 . 0
1 2 5 . 9
1 0 1 . 9
8 4 . 6
6 7 . 7
5 5 . 1
4 5 . 4
3 7 . 8
3 0 . 2
E v a p o t r a n s p i r a t i o n r e e l l e
E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S t o c k d ' e a u d u s o l
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D o r i
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n E a u . . . . . . : 1 0 0 m m
R a i n /
P l u v i o -



















































1 2 . 3
1 4 . 8
1 8 . 5
2 9 . 1
3 5 . 5
3 9 . 8
5 6 . 6
5 1 . 7
6 0 . 1
6 3 . 7
3 3 . 8
3 1 . 4










A E / P E





































A E / D e f i c i t /















1 1 . 5
1 2 . 9
1 6 . 4
2 2 . 8
3 0 . 9
3 4 . 3
4 3 . 8
4 0 . 4
4 3 . 9
5 3 . 2
4 2 . 7
3 8 . 0
3 1 . 9
1 9 . 9








A E : A c t u a l e v a p o t r a n s p i r a t i o n
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n

























1 4 . 0
1 3 . 1
1 3 . 8









R u n o f f /
R u i s s e l l e -

























































1 5 . 0
1 9 . 6
2 5 . 1
3 4 . 6
4 4 . 1
5 8 . 0
6 1 . 2
5 0 . 8
4 2 . 2
3 1 . 8
1 9 . 0








E T R : E v a p o t r a n s p i r a t i o n r e e l l e
E T P : E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S E S : S t o c k d ' e a u d u s o l
1 8 1
D o r i
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n Eau : 2 0 0 m m





































R a i n /
P l u v i o -















1 2 . 3
1 4 . 8
1 8 . 5
2 9 . 1
3 5 . 5
3 9 . 8
5 6 . 6
5 1 . 7
6 0 . 1
6 3 . 7
3 3 . 8
3 1 . 4










A E / P E























































1 3 . 0
1 7 . 8
2 4 . 8
2 9 . 2
3 8 . 6
3 8 . 2
4 1 . 2
4 8 . 9
3 9 . 4
3 7 . 3
3 4 . 0
2 6 . 1
2 0 . 7
1 6 . 8






AE : A c t u a l e v a p o t r a n s p i r a t i o n ETR : 
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n ETP : 
SMOS : S o i l - m o i s t u r e s t o r a g e SES : 
D e f i c i t /

























1 1 . 6
1 3 . 2
1 6 . 0
1 9 . 3
1 5 . 9
1 2 . 6






R u n o f f / 
R u i s s e l l e -






















































1 4 . 1
1 9 . 0
2 4 . 5
3 5 . 8
4 6 . 4
5 7 . 1
7 5 . 0
8 8 . 1
1 0 5 . 4
1 1 8 . 1
1 1 2 . 5
1 0 6 . 0
9 3 . 7
7 4 . 6
5 9 . 4
4 7 . 3
3 7 . 4
2 9 . 8
2 4 . 3
1 9 . 8
1 6 . 5
1 3 . 3
E v a p o t r a n s p i r a t i o n r e e l l e
E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S t o c k d ' e a u d u s o l
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F a d a N ' G o u r m a
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n Eau : 1 0 0 m m





































R a i n /
P l u v i o -












1 3 . 3
1 9 . 4
2 5 . 3
3 4 . 6
3 6 . 6
4 4 . 8
4 1 . 5
4 6 . 2
6 1 . 9
7 1 . 8
8 2 . 6
9 4 . 0
7 7 . 7
7 3 . 7
5 5 . 0
3 3 . 4









A E / P E


















































1 1 . 1
1 6 . 2
2 1 . 7
3 1 . 6
3 1 . 8
3 7 . 6
3 7 . 1
3 8 . 2
4 3 . 5
4 8 . 4
4 4 . 9
4 5 . 5
4 9 . 5
4 6 . 0
4 5 . 9
4 5 . 1
3 8 . 6
2 5 . 7







A E : A c t u a l e v a p o t r a n s p i r a t i o n E T R :
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n E T P :
SMOS: S o i l - m o i s t u r e s t o r a g e S E S :
D e f i c i t /



























1 7 . 6
2 5 . 5
1 8 . 1







R u n o f f /
R u i s s e l l e -





















1 0 . 2
2 1 . 3
4 0 . 9
2 7 . 4
2 8 . 6



























1 2 . 2
1 5 . 2
2 0 . 0
2 7 . 2
3 1 . 7
3 8 . 4
5 4 . 3
6 7 . 5
8 3 . 8
9 1 . 4
9 2 . 2
9 1 . 2
8 3 . 9
6 8 . 4
4 3 . 4
2 5 . 7







E v a p o t r a n s p i r a t i o n r e e l l e
E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S t o c k d ' e a u d u s o l
183
F a d a N ' G o u r m a
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n E a u : 2 0 0 m m





































R a i n /
P l u v i o -












1 3 . 3
1 9 . 4
2 5 . 3
3 4 . 6
3 6 . 6
4 4 . 8
4 1 . 5
4 6 . 2
6 1 . 9
7 1 . 8
8 2 . 6
9 4 . 0
7 7 . 7
7 3 . 7
5 5 . 0
3 3 . 4









A E / P E



















































1 1 . 3
1 8 . 0
2 4 . 8
2 6 . 8
3 1 . 7
3 3 . 3
3 5 . 1
4 1 . 1
4 5 . 8
4 3 . 8
4 5 . 3
4 9 . 1
4 6 . 0
4 6 . 3
4 5 . 6
4 2 . 7
3 5 . 6
3 0 . 7
2 0 . 2
1 5 . 0




A E : A c t u a l e v a p o t r a n s p i r a t i o n ETR : 
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n ETP : 
SMOS: S o i l - m o i s t u r e s t o r a g e SES : 
D e f i c i t /































1 8 . 5
1 4 . 5




R u n o f f /
R u i s s e l l e -























2 6 . 0
2 2 . 1
2 6 . 6














1 5 . 2










1 4 . 4
2 2 . 5
2 9 . 8
3 9 . 7
4 9 . 5
6 2 . 6
7 0 . 8
8 2 . 0
1 0 1 . 2
1 2 5 . 2
1 5 4 . 6
1 7 7 . 2
1 8 3 . 7
1 8 4 . 8
1 7 8 . 8
1 6 3 . 0
1 3 3 . 7
1 0 6 . 0
8 3 . 0
6 4 . 6
5 0 . 1
3 8 . 9
3 0 . 8
2 4 . 3
1 8 . 8
E v a p o t r a n s p i r a t i o n r e e l l e
E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S t o c k d ' e a u d u s o l
184
F a r a k o - B a
W a t e r - H o l d i n g C a p a d t y / C a p a d t e d e R e t e n t i o n e n Eau : 1 0 0 m m
R a i n /
P l u v i o -













































1 8 . 3
1 0 . 0
1 4 . 1
1 8 . 2
3 2 . 4
2 4 . 5
5 0 . 0
3 5 . 7
5 6 . 5
4 4 . 1
5 3 . 4
6 5 . 7
8 0 . 2
9 4 . 0
8 8 . 5
1 0 5 . 9
8 3 . 3
7 4 . 1
4 5 . 9
2 9 . 5
1 5 . 5







A E / P E















































1 4 . 7
9 . 5
1 2 . 4
1 5 . 7
2 3 . 0
2 4 . 7
3 7 . 5
3 2 . 8
4 3 . 7
3 9 . 9
4 3 . 7
4 0 . 8
4 5 . 4
4 0 . 9
4 0 . 9
4 5 . 9
4 2 . 9
4 3 . 9
4 4 . 5
4 3 . 2
3 5 . 9
3 0 . 3
1 7 . 6





A E : A c t u a l e v a p o t r a n s p i r a t i o n E T R :
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n E T P :
SMOS: S o i l - m o i s t u r e s t o r a g e S E S :
D e f i c i t




























2 0 . 6
2 1 . 8
1 4 . 1






R u n o f f /
R u i s s e l l e -




















1 1 . 9
2 3 . 3
4 1 . 5
4 6 . 2
6 0 . 2
3 8 . 0
3 1 . 9
























1 1 . 3
2 0 . 7
2 0 . 5
3 1 . 1
3 4 . 0
4 6 . 5
5 0 . 7
5 8 . 7
7 1 . 7
8 3 . 1
9 4 . 8
9 6 . 2
9 6 . 0
9 8 . 4
9 6 . 7
8 7 . 9
6 9 . 4
4 8 . 8
3 6 . 7
2 4 . 3
1 6 . 8




E v a p o t r a n s p i r a t i o n r e e l l e
E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S t o c k d ' e a u d u s o l
185
F a r a k o - B a
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n Eau : 2 0 0 m m
R a i n /
P l u v i o -













































1 8 . 3
1 0 . 0
1 4 . 1
1 8 . 2
3 2 . 4
2 4 . 5
5 0 . 0
3 5 . 7
5 6 . 5
4 4 . 1
5 3 . 4
6 5 . 7
8 0 . 2
9 4 . 0
8 8 . 5
1 0 5 . 9
8 3 . 3
7 4 . 1
4 5 . 9
2 9 . 5
1 5 . 5







A E / P E





































A E / D e f i c i t /









1 1 . 5
7 . 5
1 0 . 5
1 2 . 6
1 8 . 6
2 0 . 3
3 3 . 1
2 8 . 6
3 9 . 6
3 5 . 5
4 0 . 2
3 8 . 2
4 4 . 3
4 0 . 2
4 0 . 9
4 5 . 9
4 2 . 9
4 3 . 9
4 4 . 5
4 4 . 2
4 0 . 4
3 8 . 3
2 7 . 5
2 2 . 2
1 7 . 5
1 3 . 7
1 1 . 0
9 . 9
A E : A c t u a l e v a p o t r a n s p i r a t i o n
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n




























2 1 . 5
2 6 . 4
2 2 . 0
2 2 . 4
1 8 . 2
1 6 . 4
1 3 . 5
1 0 . 2
9 . 9
R u n o f f /
R u i s s e l l e -





















1 5 . 0
2 3 . 6
3 9 . 4
5 6 . 4
3 6 . 9
3 1 . 9














2 1 . 8
1 6 . 4
1 2 . 9




1 6 . 5
1 9 . 1
2 2 . 7
2 8 . 3
4 2 . 1
4 6 . 3
6 3 . 3
7 0 . 4
8 7 . 3
9 5 . 9
1 0 9 . 2
1 3 2 . 1
1 5 3 . 0
1 8 3 . 1
1 9 1 . 3
1 9 4 . 9
1 9 8 . 4
1 9 6 . 7
1 8 7 . 9
1 6 8 . 4
1 4 3 . 3
1 2 3 . 1
1 0 0 . 7
8 3 . 1
6 7 . 3
5 3 . 8
4 3 . 8
3 3 . 9
E T R : E v a p o t r a n s p i r a t i o n r e e l l e
E T P : E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S E S : S t o c k d ' e a u d u s o l
186
G a o u a
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n Eau : 1 0 0 m m





































R a i n /
P l u v i o -








1 0 . 0
1 8 . 3
2 1 . 4
2 6 . 8
3 1 . 2
4 3 . 9
4 0 . 7
5 6 . 0
5 1 . 0
5 6 . 6
5 3 . 8
6 2 . 8
7 2 . 3
7 5 . 2
7 8 . 3
9 0 . 9
9 2 . 0
8 3 . 8
7 9 . 2
6 3 . 8
3 6 . 6
2 7 . 9
2 5 . 5






A E / P E





































A E / D e f i c i t /









1 5 . 5
1 7 . 9
2 1 . 3
2 6 . 0
3 3 . 2
3 5 . 7
4 4 . 0
4 1 . 7
4 2 . 9
4 2 . 8
4 0 . 7
3 9 . 1
4 3 . 1
3 8 . 4
3 9 . 5
4 4 . 2
4 1 . 1
4 2 . 8
4 3 . 8
4 3 . 7
4 1 . 1
3 8 . 4
2 5 . 7
1 7 . 2




A E : A c t u a l e v a p o t r a n s p i r a t i o n
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n




























1 5 . 3
1 8 . 0
1 6 . 2
1 4 . 9





R u n o f f /
R u i s s e l l e -



















1 4 . 9
2 2 . 9
2 8 . 8
3 5 . 0
4 7 . 8
4 7 . 3
3 8 . 9
3 7 . 3






















1 1 . 2
1 6 . 6
2 0 . 8
2 9 . 8
3 3 . 9
4 1 . 0
4 5 . 7
5 6 . 9
5 9 . 8
6 6 . 9
7 7 . 3
8 0 . 6
8 5 . 6
8 9 . 2
8 9 . 7
9 3 . 4
9 2 . 5
8 8 . 5
7 4 . 6
5 9 . 5
4 4 . 5
3 1 . 0
2 1 . 3
1 3 . 1
1 0 . 0
6 . 6
4 . 0
E T R : E v a p o t r a n s p i r a t i o n r e e l l e
E T P : E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S E S : S t o c k d ' e a u d u s o l
187
G a o u a
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n Eau : 2 0 0 m m





































R a i n /
P l u v i o -








1 0 . 0
1 8 . 3
2 1 . 4
2 6 . 8
3 1 . 2
4 3 . 9
4 0 . 7
5 6 . 0
5 1 . 0
5 6 . 6
5 3 . 8
6 2 . 8
7 2 . 3
7 5 . 2
7 8 . 3
9 0 . 9
9 2 . 0
8 3 . 8
7 9 . 2
6 3 . 8
3 6 . 6
2 7 . 9
2 5 . 5






A E / P E















































1 2 . 1
1 5 . 8
1 7 . 2
2 1 . 6
3 0 . 1
3 1 . 9
3 8 . 3
3 8 . 1
4 0 . 8
3 9 . 4
3 8 . 8
3 8 . 0
4 2 . 4
3 8 . 6
3 9 . 6
4 4 . 3
4 1 . 5
4 2 . 8
4 3 . 9
4 4 . 2
4 3 . 3
4 3 . 4
3 3 . 6
2 7 . 2
2 0 . 9
1 6 . 8
1 2 . 7
1 1 . 3
A E : A c t u a l e v a p o t r a n s p i r a t i o n
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n
SMOS: S o 1 l - m o 1 s t u r e s t o r a g e
D e f i c i t /





























1 5 . 8
2 0 . 2
2 1 . 2
2 2 . 5
2 1 . 1
1 9 . 2
1 3 . 4
1 2 . 1
1 1 . 2
R u n o f f /
R u i s s e l l e -



















1 1 . 6
1 5 . 0
2 1 . 1
2 8 . 1
4 4 . 7
4 2 . 9
3 6 . 4
3 7 . 1













3 2 . 5
2 6 . 4
2 0 . 1
1 6 . 2
1 3 . 8
1 2 . 2
1 1 . 9
1 4 . 7
2 0 . 9
2 6 . 6
3 6 . 2
4 5 . 8
5 9 . 6
6 8 . 1
8 3 . 8
9 3 . 7
1 0 8 . 4
1 1 7 . 6
1 3 0 . 0
1 4 9 . 3
1 6 1 . 1
1 7 2 . 7
1 7 9 . 2
1 8 3 . 9
1 8 9 . 9
1 8 9 . 2
1 8 5 . 7
1 7 1 . 3
1 5 4 . 4
1 3 4 . 4
1 1 3 . 1
9 3 . 4
7 4 . 4
6 2 . 0
5 0 . 0
3 9 . 1
E T R : E v a p o t r a n s p i r a t i o n r e e l l e
E T P : E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S E S : S t o c k d ' e a u d u s o l
188
O u a g a d o u g o u
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n Eau : 1 0 0 m m
R a i n /
P l u v i o -
















































1 3 . 5
1 8 . 7
2 0 . 7
4 8 . 3
3 5 . 5
4 0 . 9
4 5 . 6
4 8 . 5
5 9 . 8
7 3 . 3
6 4 . 7
8 8 . 4
9 2 . 1
6 4 . 2
5 7 . 9
3 3 . 3
1 7 . 0








A E / P E





































A E / D e f i c i t /












1 0 . 9
1 5 . 6
1 9 . 0
3 7 . 9
3 2 . 2
3 7 . 4
4 0 . 3
4 3 . 5
4 5 . 1
5 1 . 0
4 7 . 3
4 5 . 2
5 2 . 6
4 8 . 4
4 9 . 0
4 8 . 0
4 0 . 7
2 6 . 3







A E : A c t u a l e v a p o t r a n s p i r a t i o n
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n


























1 0 . 3
1 9 . 5
2 3 . 8
1 6 . 6







R u n o f f /
R u i s s e l l e -























3 5 . 3
2 9 . 4
1 7 . 7




























1 9 . 3
2 2 . 5
2 5 . 9
3 1 . 2
3 5 . 5
5 0 . 0
6 5 . 5
7 3 . 7
8 1 . 7
9 1 . 8
9 0 . 0
8 2 . 0
6 3 . 6
3 9 . 9
2 4 . 5







E T R : E v a p o t r a n s p i r a t i o n r e e l l e
E T P : E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S E S : S t o c k d ' e a u d u s o l
189
O u a g a d o u g o u
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n E a u : 2 0 0 m m
R a i n /
P l u v i o -
















































1 3 . 5
1 8 . 7
2 0 . 7
4 8 . 3
3 5 . 5
4 0 . 9
4 5 . 6
4 8 . 5
5 9 . 8
7 3 . 3
6 4 . 7
8 8 . 4
9 2 . 1
6 4 . 2
5 7 . 9
3 3 . 3
1 7 . 0








A E / P E



















































1 0 . 2
1 4 . 7
3 1 . 4
2 6 . 5
3 2 . 9
3 5 . 3
3 8 . 8
4 3 . 6
4 8 . 3
4 4 . 4
4 4 . 0
5 2 . 0
4 7 . 6
4 8 . 7
4 8 . 1
4 4 . 6
3 6 . 5
3 0 . 5
2 0 . 0
1 4 . 6




A E : A c t u a l e v a p o t r a n s p i r a t i o n
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n
SMOS: S o i l - m o i s t u r e s t o r a g e
D e f i c i t /


























1 0 . 0
1 9 . 6
2 7 . 6
2 6 . 8
2 4 . 9
1 7 . 8
1 4 . 5




R u n o f f /
R u i s s e l l e -























2 5 . 5
2 2 . 5
1 1 . 9

























1 2 . 8
2 1 . 3
2 7 . 4
4 4 . 3
5 3 . 2
6 1 . 2
7 1 . 5
8 1 . 2
9 7 . 4
1 2 1 . 4
1 3 9 . 5
1 5 8 . 4
1 7 6 . 0
1 8 0 . 7
1 7 4 . 1
1 5 5 . 6
1 2 8 . 1
1 0 2 . 4
7 8 . 8
6 1 . 1
4 6 . 6
3 5 . 9
2 7 . 9
2 2 . 7
1 7 . 4
E T R : E v a p o t r a n s p i r a t i o n r e e l l e
E T P : E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S E S : S t o c k d ' e a u d u s o l
1 9 0
O u a h i g o u y a
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n Eau : 1 0 0 m m





































R a i n /
P l u v i o -















1 8 . 6
2 4 . 0
3 1 . 4
3 6 . 5
4 6 . 1
5 1 . 4
7 5 . 3
6 8 . 4
7 6 . 7
7 9 . 6
4 6 . 4
3 8 . 6
3 3 . 6









A E / P E





















































1 6 . 1
1 9 . 7
2 6 . 3
3 2 . 4
3 5 . 9
3 8 . 6
5 0 . 4
4 6 . 8
4 5 . 4
5 3 . 5
4 7 . 6
4 5 . 5
4 2 . 8
3 0 . 4
2 1 . 1







A E : A c t u a l e v a p o t r a n s p i r a t i o n
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n
S M 0 S : S o i l - m o i s t u r e s t o r a g e
D e f i c i t /

























1 2 . 8
1 4 . 3
1 7 . 4
1 7 . 4








R u n o f f /
R u i s s e l l e -





















1 0 . 0
1 0 . 5
2 3 . 5































1 1 . 9
1 6 . 9
2 1 . 0
3 1 . 2
4 3 . 4
5 8 . 3
6 9 . 3
7 7 . 2
8 0 . 4
7 1 . 0
6 1 . 2
4 8 . 8
3 3 . 4
2 0 . 5







E T R : E v a p o t r a n s p i r a t i o n r e e l l e
E T P : E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
S E S : S t o c k d ' e a u d u s o l
1 9 1
O u a h i g o u y a
W a t e r - H o l d i n g C a p a c i t y / C a p a c i t e d e R e t e n t i o n e n E a u : 2 0 0 m m





































R a i n /
P l u v i o -















1 8 . 6
2 4 . 0
3 1 . 4
3 6 . 5
4 6 . 1
5 1 . 4
7 5 . 3
6 8 . 4
7 6 . 7
7 9 . 6
4 6 . 4
3 8 . 6
3 3 . 6









A E / P E





















































1 1 . 0
1 6 . 1
2 0 . 6
2 7 . 6
3 1 . 3
3 3 . 9
4 6 . 0
4 5 . 5
4 3 . 3
5 2 . 1
4 6 . 2
4 5 . 7
4 3 . 7
3 6 . 5
3 0 . 3
2 8 . 0
1 9 . 0





A E : A c t u a l e v a p o t r a n s p i r a t i o n
P E : P o t e n t i a l e v a p o t r a n s p i r a t i o n
SMOS; S o i l - m o i s t u r e s t o r a g e
D e f i c i t /

























1 1 . 8
1 4 . 4
1 8 . 4
2 3 . 4
2 2 . 4
2 2 . 4
1 8 . 2





R u n o f f /
R u i s s e l l e -























1 2 . 9





























1 2 . 5
2 0 . 2
2 8 . 0
3 8 . 8
4 7 . 5
6 2 . 3
7 9 . 9
1 0 7 . 6
1 2 6 . 3
1 4 6 . 9
1 5 8 . 9
1 5 3 . 6
1 4 4 . 0
1 3 1 . 0
1 0 9 . 9
8 7 . 8
6 6 . 0
4 7 . 8
3 4 . 0
2 5 . 3
1 9 . 9
1 6 . 5
1 3 . 3
E T R : E v a p o t r a n s p i r a t i o n r e e l l e
E T P : E v a p o t r a n s p i r a t i o n p o t e n t i e l l e
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